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ftgiinll 



jj-oj Jl_£j _ m< til CjI n>ll ^« <-L«lSJ! 
^j^a ^ ua a-La I c j_Jj « n f 3 

o *g 1 o Lu t(TT La^n <t, *o 
1 — : ja'f>l l — — £ t — 41 — J! 

(X) ^ ob J ■ ^ u ^^" H*3>-£ 

(jrJ-J ^» 

tiJLiAj .^J « « (jl 4J ^.ij 1 YV j j ftJI 5 

CjLIj — >Ji £x — ar Ilj ^jl iSj$J — i-<aJ1 O" 4 ^ 

1 ^ r jj^ I $ 1 n jb j ^ ^fjl i m 11 1 

IjJLSteJL a jHy±u*£ j jj* ^ ) * A UI3 
^j! t 4jjj In j 1 1 Lj-^>> jJj) j ill ^JLc j^iJk JL_iilj 
ij\ Jjj rtj 4 "1 t , 4 mi I 4, > if *)[ 1 1 ft r. /iiAJ 




L^jj^j JjV in rt*i!Lj J; VI < h ut j£3 n£j mj i\\ ^joj-^JI 5 

Ju?tJJ 2u t ii L?Ij L^jLmi 4 In 111 ^ rtjt j^j^-j JjlS Jl2J S L^jj^j Lo>£ 4 <n nil 
J£ J^ajj JLoB » 4_ul jJI 3j*xo-ta-£J1 4<^tn<l ^x<oi it If ^jjJlJI 

4-j JL-sxil jnt t <U ^jL^ j ts^'tC Ju>*t 4^^Ljlj 4jLx>. {y* J i«Vq 

.^jVt 3Lq_>JI j-^JlIJ 4_tL>JI 3JU->.J CjLuI^JI Jj? 3j>£L> mi nl JLua 

CjLLux OJLlAj .4-jjJux ^Ij-oI l.iki) V! ^UJI I flK ui ^3 JLkj3 V 

3jjJLj>JLt uiV5/l ^ Sb^Lxll CjIj qe ^tl ^jjIj 4j1 "i<1 L^aij V "i (J^Uj 

cL)ljLxVt ^ .^c i m.« i Lie: 2Lu1jJI 6j\ mil c j^j LcjJ J^A? ^ j)1lj>J 1 J t^l^cVl 

^^yllU La lj_jJi_£j ♦ ijr ZLua_5J j^jo^JI I ^ j *^ ol m, ^ j "i r t jLtl* Ju^-jfcjj 

jrVJ>Jl jL>-f I flJ ir jt t^j^Lo Or\->. ^^1^ j^jjlII ^j^a ^^SLoTil V LaJLt£. JdLpnVI 
L^j-a jLtJj cLJLLa . t,U^.tl aj Ll^j^o .'^ V 3b 4JSUj i^jlLoVl 

J ju I «t ^ j * i>>j ^jjjdJI t«(^lj»J « (- >-o^J)) ^j*^uuj-ajj-£ £-a 4 1 t *^ I ^jl L-j-StJ 




6u0 \nn 



u « tu JL3 e-iL£Jl I Jufc jy» Jjua-aJI <jt ^ U4j mil ci^ju ^jLflJI 

4jMj *UB <jt jZIxj ^jJI (^juiJI ^LpJ 0? < YY Jj-aaJI,* 

. ^\ tr\* inf ^ 

^yjf JJL_u Lcj^Ja , J j 1 1 2aj x^t 4_j_9 4 "<U la Lo <j1 JJL-u i4jjfcj JjVj 

4 j i^i V TLj j^^usl^JI 4^wj Cr^ 2, U n " ( *J ^ \ ^j_jhjj-ajjS q\ jeJtt < t ^t 

lJJI "1 • ^jr^j Lo J^lLstj Lj_l3 tiJLL&j .tiUa£ <j^jJ <u I dry*- cr^ Ajll 

^jLUl djJL^wl <jt ^jU" .nt tL gj ,Mi ill ^J) m a!1 ^ LiJl A*J (j^J* 

jj-ja JJal ^ Ig, VI j Ijlj p-J 4_Jt 4JLo ^ I JUb <,.m f-uj < Lgi£ L^o£ 

<(2jl»jl-c oLLu j % m> <J£ <y3 jljIjju jjl-aJI oii) ^ 4 '* A 

(J <t *"i CjLLj__>JI 0 JLA (j-<o ^ <i In 1 11 4 i > 1 r V I (j\ j— i^T >- (j^-S i.i j id>Jlj 

4£L*juLqJL-a 4_>Jl ^jLUl u Ur 1 <jt jjfc 4 « jUl iot Lo J-£ ^LIj 
JlIc (JlA^IIJ 43 jl A t ^ L^_j_3 J-JjJ! {JIUj 4 j -vl j 4j^_>- : C5 J£j"l O^^LM 
iLljt cdJj . 1 mm <i*tt <j-C Lil 4Jj_Sj Loj ^J^»l j-^Vl ^ j) Llj>J1 jJalj-* ^jJaJLJ 

— tjJLl e_>l — l£J>\ \j 5_j Jjf qj^j mi < Jo jio-j>JL I — >JI I jui> 

i LJ ^ loI jjX. jljJJLL Lj i > j < ii ^jJU_>J( fjj* LlJtSLoa j .^jJu_>JL 

I JUb (^ILv ^JjlJ I _i j ^ >■ <J£ ^JLc JLjjj Lo-> t LJj rt r j * I i " * j i U j 4 U j jJLaj j 

^1 Ijla ^ i Vj .^>^T ^-Lc j^iyi ^ jjJlj^ i ^ LJ I j 

I JUj-3 t 4fl^fl L^jl Lot ,<-LUaS cIl.lo.j! L^j! j-4^ijJI ( j-4^fl .jJj^Vl J^oI^jJI 

.juSt ^t 

CjK j f^l l^t - i~tx A\ >Ji ^Jj^-jj^O ^jX. LLl^ |jL-A L> u 1 _J 

IjJb j Jl^-j I o r c_> Lj_^ 4oSLIj _ 4_j-fl oLajLLIJI Ju JLjnj j 4 1 Ujj-i^ (^-^J 

3j j) i (i a (Jjl Y • * • ^Lc Lo j tjr fl J irtTidi lilt! j . ^Jj 

Cjlj) ( (-o J^L>. tliJj St L-flj_t-uJ . J^alSLlI in I ! I ^J) L> >-if 4 J IJJ^-AJ 

(^^m) .5_uLjjij a^i^j^ji 



0- * eH 1 — ^' O — ^ ^ o-* A s I jjJ^2J 

cLoj^laj CjLLjj>JI jx. t J < .< a ^j3e-*_a 

Lo Lie Cltij a Lr lc <L-JJ IjJj) « J 4-jLv Jl 

. j lm d_j 4 j ) n") CjI a- 1 \rt ts\ 4 <jj 

4j « JJil_A 4 iuJ >JI Ol .pljjJI^ 

q\ j — 3 — >JI J£L> c-Jji >. j — i j . 4_> LL jJ I 

01 — a-lUir>l,l J ^ J j I 5 1 1 JJat ^ i t V "t uu\ 

oJJt ^ «-J tL-ll ItSLll I JL_A ^ 4 j t n "ill 

» jj <i j \ \ U (j-* ^ nir £>x. ^-^j-^- 1 h « a 
Sl^JJI JJ*-I j J ^3^3 «3ljJj! Cr -o t^-j 

i^j mi j 1 1 -><tl ^j^o ^jLllxsL^ jl "f f j <i y a 
I — gJLa <J£ (^j — 5tJ L7 Zl1 \ i 4_j jJJL I CjLiI >J I J 

J-£ ^ 3 Ii >0 i I , \ ill <±a-J .<_»Vl 

j_Llj ^pJI 1 (g ... «\ oLLi_j>JI ^ji^ 4-Xj) <i 



^ 1 r >.j « (jjt-Aj 4 1 aJ I A * j cA-^ I "I * u^-j ^ * L-A-y, \ c 

La Ij-oIL^ 4,.j lot! 1 4_£jw jj I t j-*j ♦ I i iin) £jJj-luJl1 \j 4j5<LjJ I Cj Lo j^SLI I 

(2rv 4 <i j a j (3jt>^ tiiLxA oj^j 
Cyz^J J ' * Ls j j ->>^J cr^ ^L!Lo '.«■ < ■ » T I l3JL>* 'lA^ 

jutj VI ^jl^ V ljufc <2lUL£ 3ju>Jj 

• c_i Lli^ ^jaj->Jt <jl Jjitlu Lie J _ 

. Cj La I ^y.o-i u3 ^Lu^a ojl> "' r 3 olILLa 

, CjLk^IjI ^ o . uJ 
♦ ^ fl-r »il L_3j^tj < r « -u^ JL9 4_o_l£ «J£j 

(jr ^ (j J.^-J i,u 4 1 ^ JlJ I ^)-til!l (jLia o^aJJ 4 Jl_>- <— Sj->- Jjuljqj 

V^Jo 4jL^-lo 4 <i i JjLa c-jL^ t4^^j or 4 njlj Jl^j9 *c_j^jIjJI j^j 

.^jji^jj (3>^ 4jj^ ( ii j L^jLSLa ,'v VTil i^JLuaJI 

c j_a Jo r <-jLiSLlL-fl . 4 <; K M ^^j-^J I u 't t.t,L> 4 j 2 ^ ^ ♦ 4_jjU5e_>o 

♦ i—uajl IIx£La ij ,>J I j t L^j 1 i m >j ^Llaj Ji-Li* ( j_4 ^^Ltil j„ \ x£ 



i ojnnW olxJb Julj c-jLjSJI 1 jut ^jLoJI Jot_j ^jj t^pa^Aj Lo j ^ j . 4 mki'i 
4u}L1! tiUjj 4 4jju_J,l ^^LfljJJ) o .r-> ~tl 4 t jlr>)> 4-JSLJ J>>^J <jl 
^Sy-LM JU>-t t L-BjjJ 1 ^ J « ir> "tl uLj_Ja ^ J— V j > ii j V i VjL_3 . l-j! i ml 

^ UJ£ La? lt^ i>3j_u-^SJI 

<-L*jIj-Jw ^L^jjJ! <i "it I CjLft_j_La^ . CjI <j > I ! 1 JU>* q J ' " 4_l_lAj c L3j J>J I 
CjLjLxLaJI LjJLjJ ♦ Jlj>Jj JUlj 4j «3j CjIj n mi <"« mi jTj i<jjJL*j £y* 

J£ (jV t^JLj-Li jJx^Li L^JLa i U i u \ 1 JUlj CjLjjIjjIJ 4 j m ilL ^LdjjJ 1 

I flj 3 ^ JuV~ < nj 4 l~> V a J I jJo 1 ^yd CjLo Ki 4-jj jLxjVI u-JiSLlI < tuSu 

oLgKj J^oISULj < r<^l oU j < j, .>J 1 ^ I (jy>- <■ La ujj in r j 4J m 

^j^o AJLjjJo j-tju^ cju (jjJS u i 3 * 4 sc < u ^ CjI se <i ir> ^^^ic 1 4 j^c 

JU3 1 JuC I J— I L^J ( U MjJ l_j J UJ L_ljj-J>- ^ <; i m! Uj 1 iii J-aJ I J jX i ii 1 1 

O-a ( ^ J^-) (jrjij^Jfia (j^Ljy^. j-jj c j^Q |*j_i-ijj_Ajj^ ^ Qj&uj . 4_j_ijL>. 

. UO u1jj)> 

^1 Ljljo ^jUl mj 4 j MiljJLl u^JjJiJI 4_jV i I JL>. ^jLl c_»Ll^ ^jJLc_>Jt 

^-l-uLj l_3j-ju 4„-?fc iii rl I j-Jj-juaj j . 4 m i Ij^oj ^jlj 4 i u rt <1 4-sr mi jj <oj 
4 j i r»L>. < < < m i ^1 *r u ^ m Ml J-^jl-jj . 4wQ^^_jJLj lJ^j^xj mrtt 

^ mi *i ^jU" ml La J ^j-A Sju^lj 4JLjJu^ o\-^ *c^J^—^^J •l> u ^ J '(^-j) 

J^j <oLUVl 4^.1^3 oklijl ^ 4JU^ aJLjuw 

Cj L ^ .j U->1 o j -vJI 4_>. I Cj i < j « .itij iOULSJ! 4_jh.l ^3 oLoJVl 

n m ~H 4 t i U u o . H j (jjjl Jjj ^yk. ^ ^ 1 1 ii j n uaj i-uj o j '" ''^U ^ >iaj : ..Blueprint)) (*) 

( c *pll)..li a >JI 




4 j I i^>Vl 4jjJL_>J( j_x> <J£ 4u>.jjJ^a 3j j <i i>> ^^jQ La_a ' aj L <±»-l.-w jj) 0 JuJU 

.L^J 4l^.U SlLj^JIj 

^-aUI 4_jJIj <_Jj>o 4jjJL^>Jl uxJ 4_cll^D <jLj3 ^jij 

i4_it_i-ujJI ^^.3 1 ^ £ Cj ^c-j 1 Cj £ (jui I £_> 

Ljj Ijla ^jSLajj . 2La- ... III 4»3fc_cuj cj £ (ju* 1 ^ I 2LuIj ^ < .1 m < in ^ylJI 

^^ic i^^J-PcJi Inj mi 4_jLj3 tiJJj j-^oj *4_jL^j VLa ^1 4 mi t ^ < u o j I ^0 

. 1 ^ Mirt'i CjLojU.U 

<j^-Jj t 1 j— ail 1 j j ! j-j^SLj r_yA \ $ at ') 4 j U » t I ^3^^° j-^- ^ * 

j^bj i Lj j ^j-o 4_C j t-t^a a < jr A L-^-j j LjJ j^o 4_Cj I r ^ a (J3^ ^ LiA 4Jr mm tl 
(jl lo" 1 nj 1 1 I Ljjj iLjj jX- 1 A j U L^M.**< I < <i h V 1 4-ijL j a j*s 3 jUo 
4_j I tjLC 1 0 j*q Uo < J_ILa 1 1 " <_3j^j>Ji ^jLiblL^tUj 4 jUv 5j a J_*-jxij 

« Ljj » _} Uj 4 — a» ki'i uujj . Cj jLSLo (Jj "'^J-j) l£ V " mij 

J£ 1 — * — « J-uo CjLjjj— IjVI J£ 1 gJLa j-La-aj L» ^_JLij ^^-Aj 4 J^_<_ojJI 

. ^ 4_3_3 L_uJ 1 Cj L> n rnl I jJ^j I ) Cj Li ^ r.n^V I 
t^j_<-u^_iJjJI ^ 0 i <>*> 4_uj^^ < "Jj^ J * 4 Li^Lq ^_xs Jjj Ll^xIj ^3 

^Jj) Laj ^xj < iij_ljjJ I ciJj, ^ jjj . Ljj ^j^a m ill Lf-jj — >■ ("it? < J— 5 



4^. 1 j3j^l! Lj 4 1 Mil mi mm t ^ Lj a! ^i^aLv j-i-Lj ^ <j a! ^>-^L>al->- 1 U j\>^J 
4 1 mi I mi m^J-LlJ i L^i^ 4J1 — l^ujJ 1 ^j>-j_Hj I — a Jilcj .CjLj^Jj^JI JlLa 4 mi aj 
c-3j^jj , L^jLjLij ^ lr J o"i au J^i-alLo ^jSLji ^^-3 I ^ 1 aAJ 4 j Lj aVl ^j^Lcjv V! 

(jl tCjLjj^oj^JI mt^- 2 ** J » M'tl ^j-a *IjujI l ^ < uaJ \ ^± (J^ -^L^Lj 

jJt U^3J-* (J^J i L^ojjJo /^c ^ f < r> J 4_j I ^ I CjLLujj-oJI Lcj m^> a 
4^xj1 j o jSL! I ^ mi>I 1 Cj^Lc Loj (jl j<^^,JI 4j>.j ct^- . jJuo (jUK 

( jr j-j>. JL-C 1 < uJ IjlSLa Cj LLpj j_»J I j .CjLa-jj^y^ L? * ' " ~ Cj Lloj j j_> La j n 



1 ^ V i h'i ^g] - \ 4 * i * Vi i cii L1jj_>J I dj-A LLx>JI ^pL-L^lj 

J-alj-Cj j <i J_xjI^jC CjLjljIILIj LxSjj-j^ I g < u <u J*a->jj ^jLj * I ^ijt <Vi 
^3 4 n b V a Cj I j t nil .^JU^JI < I 1 4_jI JU ^j^o l_jj_<LJL> Jl>*^j jJjju 

. f> m i > . I I 

CjljJaJa jf J-^>- j^J ULt^lj . lU^ L_a^jK Ji»-Ju jf (3JLC.L9) l_3jj-j>JI JLwl 

jl^I £>j hV> CLij j r ljj cl)JL_3c_j Lx tiJJj *3,.V j <i a SjL-lIs ^^jfc V 

.4 in i aVl ^ia-ol -»i II «dLui an qj&j j-^.] 

i LjJ L)j i « lr> n I j Ll-q \ 1 <,>> aL>. Qjjj Mir j 1 nfr'V a UjJ^£ tjj)" ( nj 4juj! (_ilLL$ja 
jlj-^I ^£ ^.c-^eJbj .4 < o a > ^ 1 1 1, 1 illjl. iVij LjJ «Cj1 <iK» £ya ju^tKW Q^Jb 
\j J i ^ bjLC <j n jl I JUb ^jl jjLiJ JL£IJ t J-j->» ^ Sj^lo 4jLo j mi i 1 1 

. i* i j^ ^ (jj^? 

i(3jL_cL_U! ojla cdJj ^ Lcj) j r 1>-aJ1 JiU cjULlIjl^I ^JLLa 

mi 1 1 Ij 4j^H1I l!) Lo j_i_o j^SLJ 1 (3j-^ J^w>jV nijtl CjI m ^IUb 

1 ^ ^ '°i ol < j ^tl <- « mi jtj . Ljj ^j-jo V ju Ljj V_"< ml CjLl^jj j nfl 
(j! ^j^a VjU Ljj ^1 ^ mi < "i < uJ CjI m>JI jri * i .(jAJjj^jJI ^> i^iT CjI n ir>J 

Cj^Lc 1 <i "*i 1 1 J£ C« mi jtj . Jj9 L(J I LjjJ^ j 1 O LjOJ-j-u ^_a-JjJ I JLV I ^j^a g.j tt ^ 
V Ju Ljj L&J fl-Jfc-J 4 LJ ^ Cj^LjcLoj dJLL^-fl i di I i-i*i jj-_J L» 2j j n « 
1 ^ i^t i '^ i J . j ^ j (j-L>. ^j_c 4 ^ >. U Cj LLu j j-j-I I <J£ Ci mi jlj . Cj L<_ljjj-_jJ I 
CjIjjJj^LII ^ j— aj V o . 3 Ju Jl_C dLLu3j 4_Ls'l i_u \ > a 4_jLjj}£La r>i i"> 




,09^1 




i 

1 ^ i M n> ^ < i i m cjIvJ^La i L^iJLi^jj-j j jfc-xJI ^ jlj a» I J 
oLolj jJLj < * I 1 ii <jj o jSkJI jIjJLI (. i 

< tf«Vi<j j I ^^ic SjJlII! 4j <ul ^j-JuJI jJL! 

£>aj cyi^- >UL^>Jl I JLA I $ j A Jj-J 5j-^> 

<L>^J^ C^ 13 <> f ^ ULH^ f ^ J£ LSI) .^1 JKiL 

(CjJ V t>J^L« 4 i ii fjU /V» A . o^l Lew L ^* fl ^ 
- C *** ' *" .SjUIj ^^JLcju!^ 




JUU OjJj iLt^l^JLwj Ll^jJj-UJ ^-JjLj £y* ^y^J^J Lo J-AJ »4 gKtl 4-J-fl 

i Urt q (Jj^» j^IoLq Jl-jlj ^^l^J iOLLajtlJI ^JL>.I < U rT^ CjI^) r .1 ^j-u^vJ*. 
^IHJLjj ^*^LjJ <- >.j 4 r >■ a ) ^yCi^j ^ o^>^ * aAI&I tSj ^ t^LoVl JL^t 
jJ* 1 in <j! tiiJj ♦ VLfcjl ^jJi^fj (jj^JI j-lm tU < ^ihr ! 1 JLa_£ 
IjLA J£ ^j-uj^I La J f r in 4 LjjLa w *J (jlj iCuui (jl ^^l-O' 

^ ^VU <j£$jL o-oj 0 1 qhC-j-^jJII < . m jU tlj j^cL^UI ^J^L^-oj 

CjI * I T 1 ^ya CjLar *i<4 : > (^/aJ jjkLfl ( L*jj i LjL£ uLa_j^>JLlj ^p^jVl ^jl Lftj» : }LjL9 
a j j ~i^ Cj^LjLjlj ^j\J j_ALq Ll£ Lo-^ ICjLjIjj :>JI JLv^j <jl Jj^-L^ ^ya^ 

cdLlA ^jijtj <jt IU Jjfe i^j^>.Vl ^jI^l^JI cjMSLi JjJa cjLjI^upJ! 

^ edj^J _ 4 .n rt^ Ja-sVl ^-3 ^lljl i m JJ 4-J^ «>> til 3Lj -kJ! ^jL *<Jj^>- 

IjLA jJjl—Jlu oJL_t_i_jv c— )1 1 aL-C ~ » (>j 4 (.(j <y— ' "J 0-^°3 

j^j_o I till J . « Joj-jj>. » 4 <t K I <- >,-lj>- til 4^o I J Vf 1 iiV 1 irijl Lij|^ _ ^j_l1djJH 

^ylr SjJl^JI : L^oLcj ^jl nl" ^ (j^jjl 4 a l ya cJlJLjj L^Jj t< M Ju^,-t-"i!i ^jl^J 
4 ..L-ij^-dJ I -ge uu 4_j_>JI »1 j MiVi jllj .jaUollI (jii*- ^^JL. 3jJuaJlj mill 

(jr Ll ^y-ioJj u^jljt ^j>J j^JI 4Jj^>oj UL. 1 1 J£tj ^^-^ . liilj ^Xc JU3-J La 
♦ 4-ul j) Mir Ljr -LO^aJ3 ^JLJI ^yjQ Lc^J La J ^ mi" 3jntd 4 0 < o CjLL^ Lq 5-^1 
<y3 4-jJ AJ ^jJI t 4jjlj^J>JI 1< J dLujiJ ^LUI jj^jLdJI ^JJl^tSu V j^hAj 

Oil J ^ItVnVI ^JL^ ^1 ^LtCuVl ^>o J^Jfcol t j^Ju 3rtUU 2ba^kill 

jj*3 • DNA ^ iKj-u^juj 



3^ J Cjl Jfl $ 3^-*! 4"^ ' " ^ (jr^ U_3^ J * I " ^y-^ < riJ JLAA-Illj 

4-cjJ> J^Ja)) 4 j -nil ^LxuiVl ^jLfl i ^ ^>-j>oJj^-Ju J-d J *-^;>J • 4J3LLJI 

mi til tjjXc- 5>jJLnJLa » CjU>j)U U J-A 3l_j^>JI £ya ft HI (jjJUfc ^1 J flj 

J > <■■>» <jl>»-J 4_jaj5UI CjLojJUJLI iCjLLusjJI ^JL>.I 4,„ a tAJ 

£>5£-Jj * JUJLx c. I <a ^c,**i t <Laj^iJ1 oLo-iLuJl c-ojVl 4 t^nj^J Jx^tli£ . JU JL>» 

1 — usljI J *3 ^jia-jVl — 3w <j — 4 ^1 — kjJJI (J — L>- 0 — Lc 3jJ SJl 

5l^3>UI j fU^il! jL^i cjI juJLI *LiJ ^j>UI ol « jU "iU - oUjLdl 

a ts>~t a 4-^LvjJt (( 3 n a » Jjl JIJ9 ^jJl ijJLsL^jujI ^yjl dj_uIiL_a J-^j^ *J^& 

~<l>j M pj>UJ\ j WiMtjTLdljjl JJ^j .lL^LJI jJ ^j>UI fj> Mill ^ 

Jl £ I AJ rr.J i<±x-jjL>JI 4-J>lj3JI ^ lr CjL^I in:<<l Jo uuj jj^l^tl jjLc 

. <ai iV><V p^ajlUJ Jj>> 

JL^ 3j <i mi 1 1 dJUb (jl 4jL^JJI (jr fl C < u JLS 4_j 1 i 4_SjJLa-«aj < «t <^tj 4jI 4j^j^ 
Jp-A LqIxj L^JlLo (4-jjIjjJI 2>j A roflj . l^o ^ fl ^j-^tJ ^jU**i in't 4-aj^-Laj Om^ 

4 j o 3j . m a uLxi- ^^Js u-JtfCj ^4 j U> V 4_jlI t4 jj) "X U 4-jj A>oVt 

J^*J l-S ^->. J£ j! «^H>- <Jil^ t4->j) j l^oVl Jlxs LoLw I ^l*< 4 

^j-fl _ La jJl2j < ruf Ijj 4JL! ^jLfl i<_dJ j <jj-^i . 4_L-<a. A^i /^-o 4 ,tt A) jJL-SJI 
LjL_ji53 l-Sj^u 1 1 U 4 4_3tjjl /ya 4_aJ_ae-)t L4J <jj (j*M 1 4jj. .j \ I 

ji j ^.u^ ^jl. u . ^t fctj>^ ^'U - ^ AAV) jj^jjj^ii/ (*) 




<jl \ nlr j j Mi.tll (jj* t3j m< a CjLajuDj CjLLonJI (j! Llflj-C JL3j (jVlj 

.<jl£La^l \iut I^J-oJw ^j-i jJ! ^Jb iuLaJLa j| ^.sVl (j^a 4J& (jl <Jn±£ jSjJjj 
<J£ (j£; mi til (jj 2JI Jj^l < fljuaJi II 4 lj In JJj^-ILj J -wlj (J 1 j ««» Jloj 

^ jJI S\oX flc <J\ ^ «*U>I1 crJ] J^U <5 cn^JI U :2bLJ >L l^>!>^i1 

<^JI i(jyJuM j .It) ciJJj JjlS La ^yJI <jSJ j i LjJlJ jJoLuJLl l-clSjJUI 4__i_3 < rtu«."<l 

^5 t- <,:* jlj lILj^ (j nj fd . ^j^l ojj-ti ) MV ^Lc <_ r fl (j^jctjj i JjoI£ 

(_y3 (jlSjS (jj) mUlj (Jmq j ^ La? « cLjj 4 < ii *ij^aJ <-JjJ9 ,,t Jl j»LijVl <i <rVi 

4_*_*Lw ^ ^JtiJI JjJa La 4JLwj^» ^ LJLL 4_*^J jjJu 43l j cJaaJI 

(jl (jrl^- I <\ <jtf\ a 13j mi r 4 i u *L>JI ^ <\ r ^^fl Ij^.j a ^ <*V) JL^j 

41m all o < JLcl uu-J jJ&La. jjuUjj-a <jL£j « jj jU II ^JL*J 4jLj_j>. ^jmj^j 

^stoJI c-axSjJ Ju C^jISLs <jr\J£jl>3 JuJIjjj Lot .gjUfcoll CjL^jJI ^yS 4jj jJ! 

. 4_uLLaj^aJI 2Loj£L>JI oLu>J 
Cj^JLI ^jlj-lll c-j JL-tJ ^ ^ IT ^3 <jL£ i£ Jl!1 ^J-j—aeL-ua dlLi-Aj 

» 4j^ V Mill j--uj ^ gl til f. \ i n 52 i »Mi 4jucLj dLSLst^o cdJjj t j"i jn m<j 1 ^3 
JL5 J mi (II (j^-i u ^lc 4jVjLst-A (j-^LIj i4j|jjjl JjLstj } a ^jL^ 

SjLjLfl m^I 1 4 (j^J ^jj J-Otlo £_jLU^ ij^jXiil jJjjJsaJl «~» < nj I L^J I cIajj 

. J irt" mi 1 1 g. LqJ * 1 

MyjL>3 J ^ >*J ^^i- 41 ^ JjTia ^ Lgj (>>-^ ^ cr^ 6^-^ L^ 3 U^J 

Cj La t\ _^Ajj£J\ I (j I ^ltj i_3jju (jl JjL^tj j-Aj <«SdLx>JI Lo» L^jljix 

oJuSi \ $ \\ » : LiU J oj£* < ^ flj ^jl j^jU" uU V 4 iS^ 1 a t3l j >J1 ^ i » ^j-xi 
J i <i**( i n a £Jay*ji j n Mill Joj Infill 4 t uaJ La ^yS m^j "j -kj . . ♦CjLaj-t J jj_4j^£Lll 
(jl (j^a jjLl^I (lrH>JI (jj <J>2j jJbj ,«^jLJI 4jLv ^yLtloaJl ^Ijlj ^j-ill 

^LjL>- p^lj ^ mil Ijla (_y3j j<ll cjLjjj^>JI jl>.I m^^-lju p^^i M^l (j^j 

jJljU JL>.i Lo I jj>JLlj mj1>- i(jrUSLjljJaj t(jj miUIjj ^«-^l)>^ ^6J^ 6^ *»Lal t JI (j-a 
(j^o c-jp^l Jl3 I^SLa j^!>Jj^_JL (jl^ 1 jjj .4-juLLaJJ 4liL^ 5lKAx 4J»1 ^^L. 3Uc_d 
j^-fl .Jj>WI (^c I JLxju L-3^3tj| (jl dxJ U» 4jLSs tJlJ-^JI (j£. 4jCjI^I1 4-»L>^yi 
(_y3 (j-*-£i 4-jjjlj^JI oLl-i-iiJI m^ *l£>->^I 1^ 3jJl^ ^ j-i-uJI (jl <jlaj 




jL jljVo ) MV ^djjj^-u ^ Jl£ j-oJa <(j>-aT JlUjoj? i^J^l fJLjJI L*l 



La ju^i cti^tL i ->1>aVt /ys 4.1a I jlc Lo-jJa <ut 1 <gj a *j^>- ^ jJLj 4_JtL> 
^1 <-jLLx>. ^ya ^ MV jjL* (jj-al c-^j^jj . I jl>. jJwLLa c^aj cjH^" i<1 

S^Jjaj* La Juw ^jM Ijjuw Jb\ dU3 (Jjj 4oi-l 

LgJ&Jj t( t MM gfcd L^_i_u 4-4^q (Lo) 4j^jiJI ^jloL^Vl <jf 

4-.ul j ojfs^j-JI 4 U i n >Vl JljJL>o LuLjoj 4 U uu jlj^a Liaj I 
^IjJoj ^LflJ JljLo 4JlUj *J^J1 ^jJI J-i-oj jl^J I J. (jJj-flTj 
La ^LjJLj ij-tdwl^ <4 <r>n!l JujI j < .>j Ljj^a^/I JljjjK t j_a LuJ^jII 4j_j£jj JUlj dUjj 

SLpJI oL Jj^JIj .4^>JI oUSlSLJ! VI cdJj 4^il V llui Lui^l cJlia 
juwjj ju^JI <oljj l-oJLu < i In t h j a l-u^oj ^^a iSLpJLa .^L)aa 




di\ <i t^ill ^i-u LT ix. jl jJtlLtiiVI ^ <;j (^jJlj LjU ( jJLCLll g-^MiH tiJJj La ^-OJ 
j-Aj LxL>^ 4jLoL$JJ jt-jcbj! 4ji^_i_u i 1 ^ mi j L^ILdj <jL£ '^J3^ (jVj 4 o (ill 

Jj rij Jjj^se^a £-*L^_> L$J SLULiii 4JLl^Lo^jj j >. o^JI Ijuk <jL£ :4-uLlVl 2LarJ.nU 
^j-o LyJI ujj^I Lcjj 4j| *£-iJJJ iL^H^J U>A? ^ ljL>»! <jl VI . JjJLajJI 

Ldb.lj 1 iixi (j^ 4 ^ 4jJUj->o 4JL_yj iOj (\ 111 Lr -A 1 <i gJgj^J ^lll 4_<LuojJI j ♦ 41a Li 

^jU"l r UJ L#j| L$j£ ^.Millj , ^ jLaV JSLii J 5 l CT^W>^ t^yjl jqA J*V 111 

Jj 1^1 ->U ^JLjJI JjIj* ^JiitJLtuJ Jl ^j^Uj ^cr^ L^J * <b>.j < ,< j.o 1 ^ mi aj Jjl-^j (j! 

j^K l<LulZ a ^jLa ^JLc dJLlA ) MV ^UJI ^ ^^j^^-u ^ 

CjI j) ) i ■> 1 lLUj <-aJ^J (jy ^ JjV 4J In ^ Sj^Lfl J^sLju t^jjjL*! 

^JL^l ^ Lo LqJ^3 .SL^LLJLj 4 rt 4_^^Lc 1 o I g $ \ o q's]} i \ $ ti\h\ 

. 4^01^0 4_l3 l^irt^. CjLqjJji 4 - Cj LojJLxI I ^j_a J^-^ iSjf* * r -° ^ ^ dJ^j>Jl I I jjb 
j-a u "ii"i j In i nj i JU£. Cj LjQj.lt U 4jjJaj^ . (jJJ j Jj^o Jt 1^1 -ill ^j-u_j>J1j 

4 j f> oUaj lt -fl 1 uajj L;r A 3L_o_>JLj3 . ^ Lj j <il lj pi . L^a jSUI ^ J-J-?t_3 4-lS^Lc. 



.juu L^j_a ojI jus j . Uj ^ 2l*KJ1 ^Jj . <LU£fl c*jL£ ^jlJI ^ 

: ^ <ih V a (j^-kl LTV J-4-JtJI t'iOMi<l LaJu£.j iJjloJIj 3Lxj>JI < : > V t Dj 1 a Jug 

M * in ^^fcj <jl VI tfl.l ^J^Vl ( Cl Lo jJjJL I ^L*j£ll J t Mifl 

. JajlII L» >l^U. t p*. 4-Jimi jjjfcjJI J? J>U. 2GUL J21>! <4_J£1J 

LAj-xil (j^LjJ i \ $ <\ t-^-Ljj3 u < mi m< ttlj 4j^Lali CjLaj-j-uj-Aj^SJI 

<^k. 4 ,,,,1 tit j-^H LlA tJ^'j -U^^^ (jjJJ LAjJLi-dtj ji ... jtl 

L_flj— ju 4 Ij un 4 ta-Sj I o <r> <i*> j m £jj-*J 4_Ljio £jj J> 4J ^j-iui^—ajjS 
( ^ J ^ j-j-uj-a jj£JJ 4JLjiaJI ^IjjJI (jr 5 j^oj-scj j loJJl L uua l I jjj .^-j-jQJ^ *ilt .JL 
CjI m . ii J diLil! _ La^jx ) T * ^j^a LljLj j-ju*jjl l«.ntl £y& uj^JaJL 4 jlr „\ tt i < .* 

Jj-a JJflktl jjLu JinJ ^Jj,. uitJI j 4jULI <-_9j^_>J I SjJaJa £>£J j _ ^p^l 
<5 jufc J-*Jj . 4jII! ^jJLc Ju^j La ^1 4J£ Laj I J-uaJj <4_j3oJL* 2L«-Ju 

.-uij J^uojJI LuSU-e 2LJL*Vl 2uKU 

j J-ua 4 { In j -v. ^ < (i m (ji ^^^i^. Qjj iuloJI j 4_jUI L^_3j^jk ^jl Juj «l^J ' " .'^ 

1^ uuul jJtlj .(5S RNA o Uj) I^jL 4V.,.t.;ti cdjjuj .(RNA) L!»j 

4j1 }ju Li a 4J jJL^co i^j->.| (_>^lwc_>. 1^ oLLujjj (j^a 4_tl_^ j^o Lai n a 

Jjj) o j j i tj 4_cLu^) SjLcLjj .^_i-uLtlll 4 j-« LLj ^£Lxj tljLLuj^Jt j 

4_ajjJo LT^->^1 J *J^-^ C^ 1 ^ clA->^^ 4_ojj-L3 j-A La ^j-u J)j-J-5I <jp& 

4 j o i ii j La _ (jJjl i ii 1 1 j ^jiajVi i (j m <i m 1 1 iSLj->Ji i*\ j «i j^ll (jOj^—^^ 

_ ^.tr^tlj tjl miiVI i uiJI iCjLojiaJLl Lj JlL^jj «J U 4jU Qj-j^x j_j_J I 

^j-fl ^ nj tj I Lft^JLo I ^jU"< r uJ Vj . ^jIjjJI l. ij^jJaJI (jt>j>.jJj--uJl 4_i, g . n )L 




^ 2l-j_JLu 4 tU<i Ljj Ljj o' 6^-*f X$ ^ u:H2>-^ 

ij\ X? *4_ul j o cj^LcLoS j,A >i1 Vj i LgJ 4 Ij >»V oLxjusLpI 

£j_jj>.I Ju3 lij Jj tt"! mil £y* jJL_ju^ . 4-3 Ju 43l J < oL 4__3jj^jl_x» 

VjJ LujX. I J^5t-a IjJlI JUjm» IjLA L*JjJ >L )ujSjJL ^pjSLaJ! tillj^J jrOj^jJI 

Lul Lc£j .5Llj>JI iUjv ^yic LIaL Lg-uuj ^-uuj j£ 1^ mkiiI IjjI d*£j3 SLqJSJI j! 

<jl ^lc dJuljJLo <jrt_fc(jj dJLlfc LoLcj t^llj Jl^J 4jLfl t^Luajj £juaJ Cxjl£ jjjUII 
4^j^_LaJl < M<i^v 4JSLIj . CjLuujj-jJI 4jJljssj1 Ljj 4jJL9eu! /ya 4JL_ujJI 4^j>>j3 

jMj jjb Ljj_a . I t_ a jruj^U < g] uJI <ul ^ ciLi ^j? cd jjb V i L^j >^l,«j JX\ 

. Ljjj (Jxxj-oJ 4 j i nitL ^Jj-f*>A ^ ! : Lqjj LjjJ 4 j < u lib jjj^c-VI 
4I4J3I (_ r l£. JjO Sj-iiu-o jt_uLfljo 4 m «>. £*1jj Ljj uil>. JL^j . 4 gJSJI Ljj 
JjJLjuu i«V> 1 1 JlA Llifij ^yfl (jr^- 1 Ljj CjLj ^SLa <jj Jj » Ll» lj {JU Jj-jJU 4 miiiILj 
^Laj LjJ ^LaJI c_3jj->. ^jl .Sj-iLxx jJi^I j->-T jjjiu ^j^uJj i Ljj CjLjjSLo 
4 mJ ~*\\ CjL^jjjVI (j^a j ,j "(KW q\ fjja ^AjJI ^^ix-j . Ljj ^ ^L_JI c_^J^-^>> 
. Ljj 2j j 1 1 r» CjLjjj-jv Lr l£- I ft uu JLaJuu L^jUs i^jOjjjJl ^jjQ 4-C j u o a 

j— i-c 4 *■" ^ g 1 " 'j j^j^" "0 *cryjj-^^j Ljj ui^Litj Ljj ^jLJa i4JaLuaVLjj 

UJjIj . 4JL_uj ^ Luo L^io-jitJ (J&^suu 4_ju^LUI CjIj^SU! 4J CijUr f jl^ : ^JLcl uia 
. Ljj J^->-J <- 1 \ UT> I Mi m iiIjj 4_ul JU cJuLU^JI j-j^I o' - 1 T ' '" *^ i ^LiJI ^ LjjJaj 
^j-o CjJUulo ^tl\ 4JLu*jJI jrJ^>JI (j-* "-^"^ (J^^ >^ (jr^- ■* fi 10 (*£>^! ^LxAj 
ijJLtAj i4JLu*jJI clLlj ^vj-Ij ^ jJI t ^j_uij_jjjJI t Ljj (^j^>o 4-Lt^Lo 4jJ . Ljj 
£>£jj .(jA^JI 4JLio>j 4-ft jv jJll 4 jijaVl jj^LgjxVl j ~r~t < n) Ljj ^ys j^Ju-d 

Jl>o (JjJj 1 S J.4 t -j j! ^Jau ujj . Ljj t-k^LJtj - J.^ 3>-^ L>j 
> uj tl^ mi dj Ljj cjLLjjjv cdJj ^ Lcj L*jo L^Isjjj MjjJ^Vl cjLIjjaII 

jlj <4 m <i \ ^jJb 4jLu CjLuJ jjQ 1 t ) jJLctajj * La-4 u^ljioVl ^-uaj^ 1 1 g uU 
(j-a 3jlj_N. ^.LrTi-fl 1:9) 1 4 m At Lr ic- mij jf ^1 >. ^jln" i oj 4jJ ^Jj * Ljj 4 Lmlui 

• (jy^L>JI j^^iaJI ^ru L» 4_uIj 2j-a (Jju^jj ^>-o-iil 



■ 



UjJ 4_*jljJl ( ^y&\j-J>J\ aJJt (jl *\\\ \ \ miJ mi ^uLflJJ ( mi "l ^1 

J-udV LU^-fl ^luu ^1 <-fll mm^M 1 JLA ^jlj t^jj^ mi til CjL-iojLaJ JjIj! 

4« l ^jI JLjJI (jrt^U t4j|juil {jr ^ 0^>» Jj? *U^I *Jfl"< "nII <j-a J^-^J ♦ 31_lj>J1 
CjLjjI o j^ll ^j_a L^Jjj>> L-a dll^j - oJ 4 <iK m£? ij^Lv _ j-uuLi^ L*-« (J a tj (jl£> 
c-jl Vi'iVI j^£Lj La v )r j . Ljj ^j-fl 4_c jiifia JjloJL Cj_jL£ Iflltlj . mi flj 4JiC LuaJL 
^ lr LgjjjJa ^ lr j<i i^LiJ c-il V/ilf) j 1 n v I 4_)^ju1 Ljj CjLuj-j>J mi tli 

<j-a ^Ijlajl 3j^flL>JI Uj CLiLujj-^. ((jj^laj)) (j£-aJ»l <j_a UJ?^J i u iCj^L^Lalil j-fl^>. 

Lij jrljsw <j-aj ^ J-Slj >JtJ 1>1j Lj ^kxj ^ Ol** Oi*^ Lr^l 

) fj^j^aj^£ (5s 0) (jr^JI Jla Cr A^u i ^u^l\ 

4jf <Ljj"i^ ill Jjf 4CjLjjJaAJI Jjl JjJSJ CjIjLjJI Jjf J^9a i^jljLjjJI 

JLu i^Lc 4_«_jjl ^1 jj>. JuLa La cl^j ^ Lqjj - Uj |cJLc L^LtA 

^Lc ltjj^L) 3jj!l£. <LlmJu q^LJ! j-gx. La, j ic p»jVl l^jSJ Jjt 4jIju> 

lLx3_£ j^JalcxUj ♦ J j A «j_u^JI _ CjLuL^)) 4_iLl J, \ f\ i~t')\S La l^j-juV -^JtJJ .t, m n> V> 
i L^LS ^1 M^jJI La l^jju V £>3fcjj ♦ ^Lja-j^JI ^jja 4jlL ^ u j t"> CxjL^ La ^j^aitJ (jt 
^jjLoII i.iiiiii tiUjj i La Lajj Cj Jl^-j L^jt jL^tllJI j t JL»» ^jl ^jU"i mJ LuSJa 

^Lxi . Ribo-organisms 4jajL^LoLLjlSLII ^ju* 3jjt< 4l< m.o oJUaj 

Cjj-aLc CjLljI£JI djLA (j I jJj . CjLcLj-u J^L>> J I tT) iOj 7Tt i ii a 3jLa Ljj 

* j— iSJI £JLi ^_3e_^ ^^JJ j a n ^jl C-Jjl jf i jl ^ (jlSLa ^yJJ c-jIajJL 

L*jj^ >LL>J _ LijjLS t 4jIj^JI ^Lok 4 j <i i „j La Ujl^i c^I^J 
UaiJIj Ajj^cUI c-jj 1 < L) LajlvI ^jli^l (jf <j\£a il^jLu^w ^ya L7 iJI iiL^jiJ 

^Ji^t ^Lajtrt )a <-LUjl£j 4 Uj C<j <i i u Juful Aj^L^ CjI j Ljj ^j^a SjLj J Uw 4 V uU 

- ^j-_x^-_xjj 1 ^ i <i — mini 4-Li_^l — a till j ^^Ja La-s 4 Uj ^ j-i-uj 
4<4 n j ^jj <^uj m, jjjSLj ^1 4 m <ULI djL-A ^jlc .(Proto-ribosime) 

t <__ajjj>. 4j^J 3j>j J£ (jr j9 L^J ciJLpo 4-uljj 1 V ( n") \sua <l^j SteJ Lj-iLs i^JLJLjj 
duj JlSj <c^a-^a ^tjj ♦ 4^Juj 4x.j_i-oj <_dJj ^lu <jl J-Ja£ Vlj 




I JlSL^j t^Cjl m" Jl Jl>.V 4 d ' {_y$ ^ Lj-tjuol Lu^_cL>- ^J^> <" ^- O-* 

t, j j I i( jj>.Ltaj ^j-ajj i flUl i4_la1 j 4_^^j ^3 ^pLuuj t V±j-.C&-i 

^ t '<-"> I JL9 4_j| <Nj ~w t^j < ri St {< j^>\ ^J>- \ £ j II < < n n <j! ^ j ->-V I dJjJL*U 
CjLj-oj Ljj^u^j ^yA <^/uMjlj Mia j j tlj (jiajVI C < jjit-uaJI ^jl ^xialjJI 

JuJl_>JIj C-Uj jSLII (jr Lc CjI j Sj <Nj ^- i4_L>.l u 4 -ul_£^_i he us ^£ 

L yzj)l\ ^tn in ^J-C Si j ^ II ^jLb i I JUfc Loojj ^ylLrwj .^j^j^Slilj ^U>-Jj Jl-j-^JIj 

La-J^C jliltj ^jJI 4_Jjlj_>Jl LjJ. J*<^j11 Cillj di-lL^ Lc-)J . IjJ mi ^ VI dx_<_a_J 



0^5^ 0' Jo** ^11 (>«-^ IX^ij i^j-j-^JI >JLI 4_La Jlj>.^j Lo JLLfll 

O^-j-aj JjL*J LoJUX jj_ual!l 4jj t t<o JL>o Lu I ^yic 
^jX VI Cj 1 u ^ (.,.■ tn^j (jl CjUjISLII ^oJtxJLja L;r ic- (Jj * J .t nj^g . LJLv 5l_ij>JI ^ 

i I Jla LLooj ^ya ^yli . I j£ L a L^jIj j—^VI j^Lj Lc_jj ^j-^-Jj a^jjJIjJI jj^-k 

. 1 (j 0 flub (jl Jj-atjQj uO^*"' Lj— pSL CjLu^k <_r,< n*t^"t ^jl Ljj j "1 1 1 ^j1n*i < uJ 
1 u jf tOLU-jatlJ 4_*jLi!u 5>jL>o ^jj La Oj9j ^Ja tiJLLA <jL^ 4JL«Jj 

4d^_j_jua-3j SjJJUt-jQ j J >• mil ( _ y juDLLI ^J9 CoL^ Cj Laa_t-iij_^oj^Sli I J-aJj . 1 ^ jlr 
4Jj^ < (i > 4_il 1 <r<^l jt 4jIjl2lS ^SLcj t^jjjjjjOJ^£ JSJ ( . < I JUvlj Llx>. m^>OJ 



\ p9juu5j09j5 



J^a j-jJt£J1 ^ OjI J_B (j _^_J Lojj tLt .j o LliJJ Vtl Cj\ u y\\ (jUfi 

jjjIj L$J 3l_Lj>Jt <jj o^JJ J>-^i9 • 4_uljjJI oLljISUI JS» {y* UjJL j o 

<— IJ-JU Lc-4 <_P>- <3*jJL> iOLu_>JI <jrU JjJLi C_Ij->. l£JLlA OjL£ t^LjS/l dllj 

frLiLw VJ JSLij V 4_u^jv cjL»j-ji^ o1_LjI£JI L$_i_a yi-mjj <<jVl 

(jlSJll oLlj (jryjitiJI LuLSLaL JljUa lc ol£aJ aJLi* cJL£ I jl 
3LuUUI 3KiUI Lis Llaj .4^Lc 

USIj iiuUU^ (jw-^j^ 1 i> ^ j-^ -lyl^*JI linpSJQ 4i,.,ilL 
LaLj (j 1 1 1 Lojjj . 4-j^^_« LM->« ^ liSLJI ^ ^^Ja Lljo cui.4jhj 

JUvlj ^j^u4_^j^ VjL) 3i Ui \ C 4 jln^ CjLo^-^uj^4J^£ ^ tri t*fi JJ CjLoj >■ 
^ SJLjJlC 4_i3LuoI 1 tt maj L^J (jt (jr LL4iJ _ j^laJLl 3jJUlIU L^jI Lo-^ i^jjl J 

^3 JLC.1 uill ^ 

cjIjj? j^jjt-a i mil CiLlSKJIj <3Ll>JI ^jjiLi^iVl oLujJl^ iSi 3 ? ily 5 <-i>l.<.j >J1 jjj-«j >a 

oUl^p. oUjVl jf l^jij^l (**) 




0' 6^' J JL -^ 4jLa ijjjio O- 4 ^ JjLjtj j-_ujj_j3 lILjjLj JJo 1 <i <j . 3jjl_jJI 

<cjLJI l^lj^ cul^j ♦Jj^Jo ^yij-j (2ryj>jJl - Lo ^JLc ^JjJioJ juu cdJjj ijij 

J_aM-ILj 1 lloAA>.| (jjjJt <J-5tJ Lul Jjfc J-A^lj ,2jL>J1 jj^LoVl (^ii-ULJ ij\ {jA 

t. ua CjIjJuI . 4_jJuj->Jl «CjLjj n Jj_>.j 4_jjjjLJI 4jISL>JI a JL& JU 
Ja-oj <J!Lo i4jjj^jua jjlC Ijj^iI JpJ LjLj}L>. 3l jj L^J^x I oj^ Jklu Ljj Jys 
St^iJI Ljj t j i n tl Ljj i JL-4jjjJLI Ljj m >JI £jL>. ^jjo 1 g ui oj ^Jb L^-fltjIsI 
^1 Ljj-uSLJ! ^j-ujJj ♦ L^jlli J-uaj ^^lll oLjjjjjVI i^_uu-aJI 4jjoJI Ljj <jj* mil 

j-ljj jus Lu <^1*JI ^yja (jloj "< <i j ] idLicjJL>.l jlb Lul j <j? fjji Vju I jla J£ 

5jl2jlU t— )Ij jKifl'ilt ^jj* VI <a jli^l 4Jaj^ttjJl Cilj, jnidill ^jl j j"it\ <jl (4 mi AjJI 
4jL jkUt ^ t JlJLI I JU* juujj itiUj j^Ju j j<<i"H in liJLiA <jL£ I jl VI 
<j£Lot djj-ii LoJLtfl 4 «jJ nil Ljj CjLjjJ*j* Ljj xT^j.tl <"< V\« tu\ .(^*^L£jl J-u^j 
tl>L>.jJ J-ua3 JL3 <-ul>. t4 xjuajVl Ojkj jjV t^fl jl 4_L^LoJI j-ojLljJI JIa 2jL>. 
^ ^L^ i3jlj-j>J! \{j }}i tn L jll\ ^LLxxVl (>o Jli3 t^lJt^ - ^» \ V* ^1 3jlj^>JI 
(jf CjJL^kj t Uj CjLjjJu>. Ljj^j jSLJI <"<Urt Mil LsJilcj .CjLLl^UI >Uj »<f jj >i j nil 
4j M ) ^ (j^lUJI JLl>0 l^lt-v. Ju9 Wl 3jUJL>J1 4j^L>JI L^LLj^U 

i{j£*Ll Lol »Cjl 0^1 Hlj CjljljrtUtt <JLU JjUQ l 1 gj'q jjI^ILI! 4X.J-L4J 

L^JM-^j CjLLl^Lo ^j^a jLjL^ i Uj ^jjs 4 <iv X nil CjL1jj->JI ^JL^j LtlaAZoJ Jlo^ 

CjLjIj—j >JI (jf - (j-flfclJ . JxjISJL Ijut I ^Jq-aIj V 1 u<Ij *ck>^ (>oj jLLa 

i4UjL^ 4 r.i '^LU i>J> j-< <o (^jJl Ljj j"!^ ill ^JLc u^^LibJ _ CjLjj La^aJI j CjLjLaJlJIj 
. pi U < n >j {jyjuj-j-u Ldj "<l ^jJJI I JLA ^j- 4 4 j in 4 mi ^LLaj lLsl^ LljIc <U • 
^jjo (j^*>* JJLc j-i^t Li) (j^JL2L»-jo C?-* ^ 4 i mi < IL) 4jjJjVLjB 

^l^ttljbteJUdaV 4jjLuu»jI CjL'ij^Lq lV 8 Vju iCjLu^J! 

^SLj tjJj 'L^JlU^ >* Ljd L? ic Jb)jV d<x» i jjiaj^-aJt ^ > <^»~« rtj ^jJI ^ISjf ^LfLj JjL^- (*) 

■ 



dry^l ^huu £ <>« £ 4^1£j arginine ini- l I Ur i*j I £ ^ 4.«iSLa t oLul£JI 
Lr^J 4 olP' jl qe i«t t(> u3LL>Jlj ^^Su—sl — a_ kJI <y9 oLIjj _ alanine 

^3 (jLtliJI SjIj^ cjLwjj ^ya (jSt-uu (^Ul juJI L^-ulSLJI jj* Jli^a ^oil 

( j .^ ml (j^II <iijljJLl . j^£LJH CjV j > h ciiJj ^ 4 tu rt*> fr^^uUi ^yJuu 

t_3 >JUJ 4 mi ^^cLUI ^JLicTt ml LgjLa 4_i_TK. dJ»L£ I j] < LgJ ^ In M 4_cLaJ6 
J£ ^ Jjl 0 **i j 4_jj1jjJ! Qj miTI J i3jU>Mj L$J£ 5Llj>JL^ . I 0 1 11 flj £j n uJI 
djJL>j * j t irMt 4-aj^Jj 4JL£ SLLtA jjJLi^ l^oju IjLC L*^ *ol^ji>Jll 

Lt-L ^ JK LuL^ \\ £)j t4 II, \ git !jj^J^_Jl 4j9|fO^!£ C-jl-A-l^iV LJL& 

. l^i nrt> 4JlUI ^.iViim'i 
ju£. J i> j <±jJl^w t< Urt^ Sjl-^Ij Ji>. 2LiU r ciiLlA (jL£ 4j! Ijufc <jr-^ 
dJ-A (jVJ& i^t UJbj .5j j 4_3c^>- aJufc (j! QJ *?U Jl£j i3L_>Jt 

UjUC Cjj JU ( V a ^3 Cj jJ^ Jl_3 L4JJ 5l j ->J1 

Jl 

(JJlllj ^>-jj V (^jJI ^JjV! »l h.-kJI (^-3 4-ljk Cmoj ^ylll ^jhA L&Jl>»j 

LuLj-Sl jl^i jjt> (3j-^j>JI) ^j-u^ljJuVl e_)j^SLi-«j III jl-uu ^ox. j Jl 
*«4jiji<ri<ll sLpJi uJI jjb JijL» ij 

(jl JuuLstJ 4 jl^ll 3juj>*j 3jj XH CjLuISLII jl 4 ri^. t Lix^jS ^^Ia 



Jo >o CoJIj L^a <^Aj j jVI LLjJI cIajI JLj3 t^. mi til ^j-o tj^j^LJI CjIj i* r 

frLca_>u!l CJJL>. I 0 T pi J miLj Ljj J Vj tjf U"i i ii J ui i \ I ^J-LX->J 1 




■ 



Lvjj ^jj^Lcj 4juj! ^jjJ >AJI -iljJsl J? 0 
iuI j-i-o L^-it J^LII l-3^-ju (j^ll tJpLd->JI tlUj ^_ya 



^ (J> >- 



I^SJulj ^j^l Jpljlaj oJL^^ L- AJU V JL^J 



0 Uo| ^ J.<u- ^ 3LL .ill 




^ I j JL3 4jI ^jJoj Jib 4J&Jj iCjLoj_«-ij^4j^£LJI J i n (it>-Lj J 

J^j J-^L" I i\\00 ^"i I J-< A Jloj . L^-Jj ^ ui r j 4_»jj! 

£A J»« jt JUj < till (^JJ Lul J I til ^j^O t J-l (j-Uk _ J^>- 4 Q ml (jt j_u_UJ Jul 

tjjuad! CjLxLoj JjLJLiJj JJ^ 1 j*, t Sfcj < g| . 4 njn->J I jOcjS ^j. t^jlAjJ Cj^_J| 

4jujI ciJllA <jl Lg-i3 J),)!*"!! (jr^^ <- IL> 2u^Ij«c^j^aJ| jj_juoJI L>. 

I — QX> mi 4 4Jjl ^4JjJ (J^l j * mi tl -ilj— o2—lm$—a$jSJ\ 

fju * \ frrnil ^tifl i^jljjt J-j'jJ^J -^1^5 Lu^jI <iUj£a t cl»Loj^^joj^£[Ji 

1 jUtl djj^oil <J£ ljhj ^ " j.» jSL^j^SLJU Cx^o jjLa . 1 JUJI 3j^-5Ji 

* 5 

4-ujjL^V! ^1 >j>L^t TT ^ ilL-j ^laJI o^^- L^iJ 

3jj-SJI L-fl^LuiVl «4_j^>.jjj U \l 4 t jJLla ^jL 1 ^ j^L>. 4_j^jLJ! 

4uj A ill j-j^JI LfcJUX. 4ill {yL>» ^Ul 4-LailI| _ <jruJu>J,| j A ill J>l j^tj LLJI 

. 4jjJi_> ^IjJu ^jt 4. < 11 It j^-AJ I Ju^-Jj i4_jjI^_lj>JI 4J^ tu\\ iU-v 

3jjJoJI Loj-ui^4J^^ I ^ j_4jul i^jJt 4 U^r III <j_>.^Jj)U'tVl 4_L)jJI OjLj LcjjJ 
. T ^^LuyA£j& ( rt<^"ifa c_JjJi 4juLb ^JjjJl CjLljjv (jj^J LcJjJ < I j,U 1 1 
j^ialJlJa tj^lalJI JLv ^Lj jjjuJ ( JjJL*1\ ^iJI csl) 6^ 

tjJb ^ t j jUtl . ^jjUll I a**i!L> ^<i.i .ij La ciJLlA jj-ojJj 4 4j 4-o^3 V 

^>LU 2l^>JI Jl^LAt l^j ^oJu3 ^1 2LU*J1 .aiL^ 




<>>jdl m<> 0 *m <u .^j^Vl SLpJI JlSL^l lLUuSj t 4 jnjjuiJl 4m.II UjJt^J 

^ r».IUVl .U j -»JU £La ^4^. 4_pj^i£ jjJLii ^ Black-Smoker j^iVl 
(jut JjLvL^u f^j] ^Ita iUj^ljj jlj 4_»L^ jjJ&JUl 

j-AiLJj '£>*^ luji^j) v_iLu-u I lJu!u^V i J fnrttl I Jut) mijTI J^aIIJI 

Primate tiLIj jjjIj ^ 4_jjj_r*-« 1 ^ ;<lj iSLx^JI jjjL ^ 4 j *i «Lfc 

oLlj_i_>JI Jo^< »JL1 cr^yj^l j^^i J jti ul 

.biomass 4j^>JI 4l^JI ^ cji» Qj) V • • ^ c_j>aj L» VL^l 

dJUb (jfLc Ji j n jl ^juj-aLuj ^ylJI 3J-j-^jJI Sj j fil l L I j j > J I J 
^jjLj ij^>Jtj 4jjj jJ! ti^tll^ i^jL-ujyi £jLus ^j^o (jji-u 

t^ULgJI >LjjiJI u^ 0 J^' ^LJI ^ j^jj V iciilj ^4 

^yl^. Jj)j d>£-3 ^-J Lwj i^y m Ji Lfcl j3La j-*-«J L^-stJj ^yS f JL^j <jt (J^JI 

f\ 3jjL OxjL^I ^Ij-t^i i4<ll"^U 2Ll1j_JI (J^UI ^Lo! jl ml 4Jo^0fel4 

^jjl 3^-j_i£JI (Jj^Vl ^l^jVlj ^^l^se-ua ^1 4jjjtjj .4-iLj j»! 4^Lwj t4JL^L# 




1 Jlj J L>o dJjJL5c^a 1 aLsj u 7\ t\ ^\ Jj\ ^-Aj tC-^AdtL^e-fl (^J>J^JI j-3fc_JI L-fll U^»J 
^^jJj-^jVI ^LatUI Ijufc <j! <ya dJul Vj . 4j_<_t-4 (^jJLjO ^L^ol ^ LojLud 
£j-i£>J i4jjl£ <jr JJ Laj^j_u ^i^<u L^ n^a jjjfcifl i^JLiJI 4JLa3 4J <jL£ ^jl < gj^U 
^jJbljJI Ca^jJI Lai t LL ( u a J_a^>- Jij-stla j JLoj ujj a ^fcJ 

«L>-jf ^ 4JL4J0 4l<„l ,„ j^x. L-ul JlB LLj! 4jljI jJI 2L1j-1j>J! <j' ^1 
JUutt LiJjJaj CLuuz>jJa-j\ Ju9 dJLAj tLiLJI SjjJLlI £^>a (j- 3 *^ *<J mi rtll 

. 1 gjfl t < n ->.Vl jj^JiJI £ja ^ n 31 jLj-o ^3 j»L^. (J^_lLq ^ mi f 4-< u a.fw 

JLua Li^JjJaj <~< JL3 CjLjjJLSJI tjja (CjI j r u ^ 5jJI lF^J 

(j i u -wVl — >JI J-a (J-o^Llj j ^L- C q$ j la (jryujjfj 4 < u a ^ 

lJl^Ij^JI ^j-* t4 ■>! Mil J I ^IjJa^l r Lsj ^j-* O-^J • 1 o j o l^j 

£>a ^jut^lJj 3ljL_i a ^3 ^aL_£. <jj_JLa ^LjL-a Jv La I jlJj oj t ~ << >>j ojI JlJs 

lLII o i t » I 4JiL<-u <^y* Ljj Jl->o JUS <j^*JJ • 1 o i <i (j < u ^Vl oIj^-jusLu jJl 
<i*^Lu SIjLj^o ^3 4 m <i (jj jl a VI * JlLg Lijj-Sj C m-^j^-aj! Jlj3 ie^ljJo! CjI j 
ij^c-jj . 1 o j g i rt-tl < ii "wVl 4 j r 1, t mi!1 c-ojLc jJl CjI J ciJL a mVl 
4 (in (j^jLc 0 * * j La ^j^aSJI c < <n ^11 Jlaj 3J^t-t_o_) 4 j t mi tCjljl j ^Tl 

Ll>-jJj^j1 t-L>.L*_lj3 L>-L>*j 4_stjwLL!l cjLlL-^JLI ^j-ujsLu dljL-a jlaj 

. 4JL m^o ^L>o (^>-a^j3 ^ ljj 
La Mil! 4-cI^_jj CjI aKIl Cj-aLu * L^ai ^Lc (^a^Mj 4jljj I jjj_a Juljj 

<_aj-ftj ^tiJl j j ^ CjLLl^ * " r 1 fljJJ CjLLl^Lo)) 4jLj jJc^jJ JjLoi"ijj 4 j 0 , <m 

j^jO L^JL>.1 Juj La d^LcV Ljl^r a Luj^JtjVl au ^jl dcCjj 1 u ^VL 

4 m ^ a 4 <i> <X 4 or (j-jjJo tillj Cj^_>o! jlS ^-Aj . j_j>uj J t *n ~°\ ] Cj1_Llj>J! 
jj-a oLj-Jjjj C<j < t I jSLaj «^ t j iUII ljIajWIj l-S^-ju t LJoJkJIj 4->j tt ] I ( j-a 
^^ij Laju£. J-<-uLulj ij] u \c Jsa_^ j tn'if CjjulI^.|j idjLjJu>JI jLa«jvVl 

^j-a (jLilu -ij^ae-a tj^aVl Jjl ^3 1 1 Jub (jl^J « 1 a Ij^o (jr -3 JuIjJIj ^1 rt ill j^jjLjlaj 
(JjIjJo Jl^J ^1 LMiJI ^ J>1 mi-wVI ^ ( 11 >.Lfl :4_uLi .a-^JI S^LaiLlI ojj-^ 
^JLjJo 4I3.JJJ ijjub cJtj »(jryj>JJ LtJ (^JJ ^j^iwVl 4jjI a j^JI Jkljll Jjj) "ft 
l-^I^LJI JijJa 4 It aj Jl^ La <jL£ Lt 31 j -s!l <jL£ ljuj ^Lc o^Mj 4uM^ c^JIj-^ 



L^JM-^ c^iLc ^ Lc cru>L» ^jLZj 3 ^ " ^ dJLiA <jl_£ I . 1 < u » «Vl 
jL-o^Vl t^JUJI cr ki Sjlijljw LoLu ^-LLa ^^i* cjl 

Jij_>JL Ll^Lj Jla JL9 t£j jLse-ajVL < nj Lo Lcjj) 4_jj>.^J ^j_>. Jj^ 

if jLail lalj}* £1* 4 V.MI L^Lkju ^uMiJ! oLuu^iJI : J1U 

.SjjLJI ( rt >,Vt L^lo^X. 4jv J-*!* c-JLstUj i L^iji^ ^ (Jjls* Jj£\ 4jvjJ jl j^jj 

<j^ 4.. t >lq..t!l j \c JlSLjiVl djLA ^! o>mq 4-lL>J! 3 j j.-kj oLulSJI cJtkj 

(jr ljL3 . 43_>LuoiL) ^Jl3j <j^ £jj JL9 L>M_>JI 3_>JUlLo jLo^Vl oJufc jl 

j ^Vl 3Lh>JI Jliil ^>a 2L^u 1^1 4( >jVL ^jik^ 
oUI^hkJI jIj UK^ ^IjjVI dru j mil) cIJLa cJ^aJ? V) 
ji^f ^litxl (jLfl i L ysjjLA>A\ 4^xj cr^-J * (j^* jll ^-J-x^T i 

JjjL^ji 4_3jjJoJ! CiLu^>Jl CiJLxj JL.3J . (jVI Jl^jjLq jM-^l jJLjuoT 

L4J IxjJj i»l 3 ^jlc iln3 *^ (j-u-J SjjLoil L4J IjI ... Cjr Lu (jU 1 j* 1 * j 1 W 

. LteL« 4 nirt^l ^yliJ (jl jl i_JjJL>JI jj>-I^J (jl JiLo £jL 
. (jjjU 10 juLo SjJfcUaJI SLpJI ^LulS! iljJi^t 4jjJL>J1 SLpJI < ■ ^ ^jj ijMill c_*i»JI (*••) 




illl a < <iVl j CjIj mi's J I Jjl ^.j-c j.o .< . n <i*ir 3 ^L^. ^/u^Lo 3 j M<r juLo ^j-^j 

La-ij t^y-L^ I t(j ki^JI ^.-^e->J 4 j t h rib J >■ <r>*iTI j-a) LL£a^ l5>^ 

^-j^Lo 2>j uju Li-La j Jj > i uj ^jyllll <4 V>n ill dJLA JlJLc (jJuLc jl£> <j^5Lj Lajjj < LlaJL-u 

-ij^j J-».7«Aj jL^ ^jjj t Lj-Sj^aI <ya Lj1*JI 3j>jJLH J-^Vl C ji£. ^jLcjj i aLc 

0 JUfc J — >» la, . L^-Lo j i ^ 1 J. L c 

(jc 4 uij VjLc i LjJLj^Ja! tU . ^jri^lj-JI {ja 4JLJ ml 4 .J i ->J1 oLUlII 

i<_jJbJ| ^LJI ^j^j^Lo 4<m> j i r La j <L ^_>.Vt 1 j Itll 3_ijJiII CjL/j 

• j;JJL^AJIj ^L-jVI >*! cr 1 ! 

i j^oj .CjLLu>JI ^ 4j4j£JU 4 >r> 7t\\ j-A <-dJj LtBj^C Lul ^£ miIIj 

<j| j-i^j . j .£ ^jt^t II ^-jj Mill! ^cJLc U"< t (i I ^^-9 (jl^ ^ *\ 0 » ^JJ j->.jj S^-i^ 
(— oL-u QiJ ^ 'J j tfu-Jl -iij-Sl oi j j r (j^a Jlj^ V <Gl u^uSj 

(J ^Ul CjI j . m .u^JI J^o LoLftj 4 <il") V <\ 4_c^_aJt_a ^ya j| < Lj til j-a cjjj 7u m o 

JlS Mgj^l i 4 Mtll ^jl ^^k. j flj V ^jVI 4_£>j-ju La ^ji c ^k. . j LlLaj) r 

^jl Ljuajl LcjIj t^Lj3-_iJI Jl in <\\\ JUaj ^jl im'iVI (U {jC cA \ n h\\ 

6j mi r (^^l^- 1 >^»-^ Juj-J V La J i a Jl^ jjLtujVlj m^j jI j a uJI (^_) <_uJL)V1 
<Cj-4-uJI Jjuta^ .jrU^La 4 nid%. ^j_a J^? jjfe L^j Lcjjj 4^lj^ VI ^j_a ^-u^La 

\ \£i a >LJ_i ^U^j pL?t^JI u-Sjj^v cjI^jJu Lulj) Mif cjLuj>JI L^j ^pJI 

cdJjj _ ^ mi 1 1 1 3 ^jJlja-uilt jl^-fll jr^J ^La^l CjL^^LL>.! ^oia£.t (j;j^l.i-a miIIj 

^jlxttjVt LjJ jj-a 1 ji> fh fj\ 4 jt^l j jj^I C^^" ^'- Ju ^ Cr^*i9 * Lulj^uif jloit-J Lj^ 

cL>Jl3*j La-a ^^l^-l 3^1^. 4j>-jJ JuLc 4j ^LuaSJll ^bLjLjw Ji^t rtTnn m^jIj-» miIIj 
.jL^Vl^ Mj;>«JI Oy*^ ^ 3^ 4 ^dD>^'j Mgjjl.Lxntl cA*-* Lj- 5 cr^ 




\ jl t'fl Luoj 1 nt^*"}! 4_i^jjj>JI Mill S^jLljO JjLstJ (jl jJfc 4->j « 

JL-^f jl Clii uaJo-_jJI lHL^ JLj£. i^r < <i rf! 3jL_cl 4 k-»J JuLc gl 3c fltl 

L^juajuj tj mi 1 1 (j igj^l 1 0 Mitl jIj^sI drv (O^J^ ^1 i (i n\\ ( jr i£. <J JU L^j| jJUj Ljj 

ft) 

L^ 3 l£ ' (>o 4_xjj^q Jjj^-S Jl ^>* • 4 n j ^ J j 4lj 1*1 <jL-ajVlj ^gj^l j 0 uitl 

.35U1 

^ lj ~i .'y I ( j J a JLlj V IjlA (jL^ Ijjj . 4jLII ^ t mmj 4— uUj 4— dJ JjJLjfcj 
4 t i mi 4 < < aJu M^JJ-i-JI (J^- 4 ^-A t 4 miH ^IjJ&i (jl ^-xILat-iis ^4 mi n i T ^jLdJI 

4 t i in 1 tr^ji <jr A 4 i uuj ^Ljjj-jlJI Jj-^o ^jL > o'tVl j t <U n a 4jULI (jr fl ^ ^ luJJ 

l_3 Ij-Ls I j i< rtll V a 4JSL1I ^1 < 11 -wj a n 1 "1 V a 4 K mi ^j-oIj 4Jj t !^ * mi J) j *^ 

Mgjjl J <i mJ I -ilj-S t (jfS ^(^uaj ^jjtt (j-o-J j . 4 <il*iTte->i CJ I jjua I 4_Ic j , \ t 1 4 a 
SljLoJ 4jjLo1Ljij SI Juk Li>.? . 4jUI ^yfl t> 1 1 n*i j 4_uLoj 4i uuj ^ L^jI mi a jJLiJ 

\ ^(i^iini ^^IlII CjIj j j ^ ln» a <jl J >n»'^ ^jLj-ojI ^Jl t^pl i o mi 

Cj\j jl-jJlj {ja 4 ii iniin La JjLfl t( jL-ojj ^jJJ m^j! j o mi Lo-AJL>-j 

i Lij-u £r^£J-jj ^Jl I o (jia ^l*i> Jin *^ . 4ijl nifl L±jj-flj L^K > « 




LJ \ <~<i \ flfl ( * J£ ^LotJ-i-Uj . JL ^J t (J\JJLCJ i^jLtoI (JJU^S-J 

4 o l^ir Jcv^j Vj . 4jLLI (jr £ (jrt.* ,umj 4_uLu JjLj-j-j j_*IuJIj j c mJI 

cV* (j-tuij .^L-u-jVI \ jjiuJI V j « Mill 

jl 6 T^tl jl 4j3_jojJ1 4_l.cjSM jl I > j! u <\ <jfl jl -sll j5 ^cLUI jl > 
JjL>. JL3j . 4_j_3 4^jL1j V ^jJil < o ^ (Jl^ Jljwjj V <G| Jj 

4j? JLj V ^LlILj <j nijtt £Lit>s| 4j jJtl ^ (j-s^ j.t..<oVl <ni >J1 

jLiLa ((^-v ir\ ~*\\ 4Jl in a » CaJb-j t^l Lo ^jl-Cj < <ij .« J^jkjjO j_A Jj» t^l 1 <t> 
4 ^ 4-La-2_Ll( tlol^j .«*LJt1 JLdisl)) \ t n y.}^ j^jl ut "1 4jIjj « (- >i-u)) 
(jX, ^(ji rn'i^fl) w wfl Jq gJl ^n»i "lj ^ jJLj LjI C< 1 uij :^ a 

^jLai cJju Jl2-S itiUj (j-4J (jui^uJl ^^lc Jj . LjJjlJI Sjj^Jl JUv! (^jJ (jrt-ua^w 

^L^. JL-Lc j mi t II (j-4S J-^>. < — T T * * (j-C J^flj La u i'^i jLa-fl ij^ (ji^J 

. ^q^ill >Lu»! (j^Juu j^laj Sj-xL-u iLat^a (*) 



< h\ Mill . rt rt tl 4 rtl^lU JL XJ L)Ju ciLui-4J <jU < Mflj ^yJJ l1!jj_j^_u 
^jSUj i^Lj^is Ll/aj j*Lc ^u^La 4.mi .a V SjJLB JUljj i a Mill j-a ciJj "LuiU 

J 7- . J!>L>. Lr -uolII cl o-l til ^^iijj La J_Lc S all 4_oL>JI jJl_ij < 

4JdjjL^o <j^a Lb^fcLa Li^-lsi I^Jj-HJsl i^L-aj^U ( jj^il_JLl <—b^Lj-uV) oLjj-O^ 
a l^r JSLufc 3-A 4_jJJ I ^L-djj ^^y-Jo c_> jJa I JjlJo . 4-<iL>J I 0 jufc 4 jlr ^JUu La 

La ^yjl j-cwjo Ardipithecus ^jSLji-ujjjf ^ a . <u <jLujl - (^i^-? ^j-5J j.j 

JU9 <:LJljlII ^ 4J£ (j\ ^ ^c£jJl (^yk. J .^Lc UrU>La ^^lc >Ll1^ JU^j 

jJUlj IjlA <jt VJ i3_}aJLiLI 4_oL>Jl ^yaj J) l <, u j ^^jSLJa-j-jlJ Jij \ <2>aj c -' 
j J r (j-aj t Lj t^Via uxU LjjLjjI ^a a. <o ^jISUI t . jtjw^ja j J r 

MjjjjlU 4jI nil I <jl3a^>Jl pjflin" I JLij-a till!} j^lCu <jt LjLo J.a.7< -K,t I 

duj-AS*. ^£*J <j\ ^yJt <L>*L>- UJ?^ ' * "3 ■ l£>^ ' 4J5Ljj cLx>» 

< kl mi ^Jl J-laJu Li-j! ^jja JL-^LJLj -v- <^ i < gJI ^>-o 3JljJL_C ^^V^La-J ^JL_5? 
<..,rtjX ( ^^SLi!Ltxj^j! (jj* ^j^oitj ^jl tn**< i y > 1 ) i^^Lua-*uiilj Li! ciJj j uj <a 
^-a ^j_a jJLuof J^aJL^j t a j - <L^» a %c s i3jj_5_all 4_iaJL>JI ^>jL^ JJl_u ^jL^ 
^r\^l 1 <i (3>^ 4-S^>Jl < tfj g>. J^Vl t^£. q\S eAiti <<±,uJ,.>JI (J^jLj a. mi 1 1 

(jL^ 1 ir>jt ^IjUC. Ol— ^ (J^ 1 <i j^j ti- ijJ >J1 {^Jjl j 1 <t mi tl Ji_a 

^j-a j-j^I jjJ^JlIIj .oljI^-ua-iJ!^ 4^£LaJI ( j-ja 4 aht a *<iuJL>JI ^Jjl j a uJI 
4-dl>JI (jjh Ij^SLaj ^jl lj mi it! j^taJLcj i<.. i • dh^J * Joj-stLa jJLaj <ijUVI 

(jL^ j-lLJLjj .^jL-u-j^U VqIa tSj^\ i a Mill L^jI (^yLl 3_i$JLaJtt 

Jai. (jLS ciUj j_>a j A n ( ^ > £Jj i I Jl^J> (^JL. Jisl^J V JL_i ^JJil-.i a- mjH -il jJsf 

2Lil>Jl jL^ t Jj3 ^ CuuiLx. ^1 ljUU SjjJaJI <j^a 4mmmL> La£^ 

<T< a Mi<i>l i La 4_La-aj J-kij .jLy uiVl j^-> «LlL^a 4jvIjJLj ^aotj ^Jr^j-JUJI 



Jl>*I jt ((JLxjv 4 1 Mil t o jJb ^1 m n iVI i i mi O^z! ^*fJJ ljt$^ t o 4 jS^J^ Lr^ 
jl J^j-d-jJ! ^j^j^JI l£>^»* Mill (jyi j^o^LII j-fri J mnj) jL^jVl 

Loj (^Lc ^ru^L^a 4 mi o ^ ^ys e_>jJL Lo JlLo 4 i <i n > ^^ji^JlII £JLjuaJI M^-ilj ^j-^oS^J 

fJL^C (jiLl JL-^J ,1^1 ^11 M.I I C_xJ)L_>Jl ^Jfi. J I Ulj^l M.I lJlIx 

4_jLaJa» ^uil 3j-jj>*V| 4jj In ) 1 1 dJUfe ^^JLi (jL>j_£ l-ojI Lr J_ujj_aJl I j ^Ju^_JLjJI 
U-jJS M-CJJ jbjJ (jVI oLjiaill CctJuLo! JL9j <>*Vl JjlIj -((^j i nil c-J»L>J1 

^ LiuJu>. c*j$£j Sahara desert 4 j nj>aVl *l j .nil <j! <4J1 <r<-J j a i t 
Lj-^Lj (j^l j <> Mill < nl mi Jib 1 omj tL-lj^fll Jl <t mi ^yS 1 irtUn cJ^-c L7 lJ! 
^ ^Lc jrtJ^L-a 4 iii JlLo £jJL>. (^jJI ^vLjUI ^jl <r> j nil JjuJ j .c_j$JL>JI 

L*jj (^JlJI (ji irnnll I JUb 4-Lc * Ij^wLj oV^LU Jl* cJiil 4_4jst>. j-Lu jjUo 
L^jSUj i JLuLjJI ^j-O ^yOui C-Jj^uUD (({jjjUl L yojJd\» I JL$J j»sIj2jj .jL>JUj < M 4a . nil 

♦cry^ o 1 ^^ j^J 3 cr^l lAh ^ 

^3^_5lJ I ^ j_) 1 \ <i Mil I uu\ (jL^ 1 g Ixj i4Jj^_a_^4 3j j t us O^ox 

\j Ji! mi jH ^j-Uj>JI ^ jj^w^il ^yjlj mi til ^LlII! jjt tiUj 

(0) 

1 1 jl ^1 J LajJIjj j i^i j 1 a, \ ir L^j[ . 4_jlo^ a ^| cLuL^ 4 j n ^ ij^-^il 

JjuaAj 4_uljj CjIj-ljlj J»J^>*J 0^ Sjjt inll j^l null £>^^ <±<j^) ^IjjJI 

cdjl HtT) LiUJI Sjj^JI ^ oj itmll 4 t in»ll oJLA ijlfl tiJJj JulCJ i(4-ajL-iaXl 



S (O9JM90 jS 



.(S^UJJl Jl>9t jJtj^t gjlVi ,.ni V 
^olrttU JCt^Tl JSLA j Jt\i* iiLfcJua oIj^jjlj j^JaJI ^ l.V u L-ut> L&j 
lju_>- <- t.t uLu (^jJI ^_*SM i(ji_flLi^j 3^ L? ' " *^i>kj L' uriu.a J ^_*JLjJ 

Ji>3 j^jua^Vt oUL^U 4^hl%^ jASt j_^Ja ^jJ^Vl LAjJI Sjj^oU <^Jlj*j 

Jl^- (JjhSjlj* < L>^J ' j' I ^ j jj^L^j SjjJulj* 

iiJL^ jjU «jJJjj t^ii^iJI (j^ujJj Ur Jj-Jl (^^jJLI J-jJo LUJJ ^^j! Jt2J , 4 j < Mir j 

. 4_>UJI (jL£Lfl clJsjJI cdJj ^ ULbLuuJI <_iJ^ <j\ I i.aj^Jsi ^ 3 ^/f^ ^ 

^Jbj ^1 ^ ^ "w^LJ ^ In ->J I JUvl JL^J9 i-r^al L_^| i \ «\ ^ W> f ,<j f 

■ 



iLaetoli ^j^-J jljJsf 0^ • J^' ^1 >-» J ^ UJ)L»J3 dUj 

SjjJ (jlajJlju £JUualU ^ jl^II Ju>4 LoJuLc iJsLi^ 4 <ft U < * J^jtLj 

^Lo! (jj.ui-«Ttb I^jL^ ^4jI ^^Jjlj V I jla ^^SLJj ic-jjJLlI ^ iLJo^JI ^LjjJI 

j-o CjIjJLi llouSuj iJ^jlJI LlLcJjj <*U1 Li^LiIoJ q] 4 tfij ii >J I 9 . 4JaL>. 
Lxx>. 1 0 j ><9 t L$->) l£>>-I <J*1j-C 4_1£ I J-A ulLa mil (j^ibJj Cj^j'j^ (jri-A-M c I Jul! I 

duj^j cjLLc, juLc Li Jjt 0^ *J^H^ cP! ^>-Lj_4jJ! j.^j jJal ^Jl 

Ci f mjI L^-tSUj t^jluj CjLjI£ 4j iii) CjLjI£ ^j-o 4_1}L^ (J7 Jt i \$\ 3ju Jl£. £j ^jI 

^j^" ljuj .(robust australopithecines) 4jj_£JI 4 xIj >m j \ s}^j '"^ 

Jl->j LljI y iL^oLu ^iiij JJUjJ -^jJil 1 o fnll -ilj-flV 4.n j'ij 
^! i III l_>^_^V| j X 1 1 LlL^oj) <i C Jj^jJ > 1 < ^ < m U CjLj 

L^Jfci j . 4_4-it-ua Cj^Lua-C I 0 ^ 0 r JU ^o_ V ^jr^Laj j ^ JL5 : t>G_jo 4->.jj 
4 j j 1 r> \ <— iljLijj (joijLiiu->Jl J-cILstJ 1 gj'q ^jU in oj^ - j-iiail ^j^L<u«J 

t4_L-t< ^j^jLs (j^\y>- L« ^-^J tL P»ljJij^M ^1 CjLljlSUi oJl$j (j^Iul 




^Ijis 4 -U-Jl ^La^f £)L_jjUd : !^Lii3 J-^f LlJjJ i<jrUJL>Jll j hi iJI JIU 

^^jj-£j-jjU ^^j-juaJ 0 Mill ijr jJlA*l\ fjfi t gll Ji— <a i^ljual Ouoj £yf> uj^Jb U 

jj LfLjjjj >^jj ^ <i t^jj 4Ju-u o>^ 0 ^ >^ ^j-Lo jl>.j ^jdl Nariokotome 

^qJLl ^ (j^LoT (J^jjSj V 2La$-«jiJI frLut ^jt till 1 4 j u r n-n jjjJ l^p-m V I CjLuISUI 

^JLI j-A 1 g ^ - JU>.| £ya 4_j>- ^. t r (jL£ (jjj tj i n"< ui II (jr 3 ^_3e_oIL^a ^1_^>o 

4_jLa <J£ 4 Jpt a 4-JL>. (j>5-tLo ^ 0 * ( rtj f^j j-U £)1 I j <^^-J I JL^». (j^j Mtj^mULI 
4 i i "*JL I oLul ! £jJ /^a t , A j <Vi V lZjLuI <s-\ £jj (JlAj lAjuuj <_uJl 

jJI ^^LijJtj still J^l l. t £ ^1 t- « 4— >.! j < nil j^JL— u*jX 

4Jj rtUtl (j-ajLui> ^jiJl 4JL>. j-o ^ (^1 ((^yJj rthtl jIjlIjoVImj 

I JJh J£j - (4 > rr tt tZjIIi 2L*_st_^>JI j cHD l * l ^ cr^JI J iL ^jL*J! JlL>JI) 

LjI j c fnh* 1 ^Jjk-jJ ciillA ^jj-S-j V t»^U iH ^-ALuil j j r ^ 

^ <j^ jL? JU ^tj-^Vl ^ JL>0 c^-J>. ^ ij^jdJ 4-.luJ.IL LqAJw 
^jl ^jLiuijyt - LlUJI l->Lj^ (\ ^JL^Ij 4 j u ^ u-cj A jjJtjJLto/Vl l1»LIjI£UIj 

^JL^J ^ jlaJLI ^1 n j . lj < Jh\ 4_i <tl <1l UpJL->JL( j mlj It ^tjJsl 



Laj ^j^l j a_<l]l Ju£. (jr ojJL>JI JL-ajVI <-m mm <jl£La Jj*j l)u>.f ^LIoj 4_*Jii3 
CjLwj^J! <jl£La Jjx^jj t^Jiil Sj-j-jua-fl 4 j , tt't y C tL^Lc j^po 4 j *ar inj 

JlSLti (_a^llL^VI 4 t t <i'i ^^Loiejl 4-j_a ^j-ojJ V L>Laj_} cdJ j ^yic jjfcj-ijj 
i )nn Ti ^jy^ii ^j-A Lbju>.j ^yfuVLa jjuLiU ^Ij^jJI ^^Ja La! t i t^>j^v 1jL_JL>.l 

£y» Lh^J 4 Kin 4 n j ^\ \ J j 3 a ^jl < u*)VI _ LiixJI 3_ij— 3JI ^a Ji^J9 J£ 

. I (jui-Jj 4 4 L - r A 31 y 3 4 j r jjjl C^UjusI I Jl£Laj . 4_ijL_>oVI 4jL_j_>» 

£j\ J 4_uLjluoJI L _^jl_t-£3_>Jl jLjjJ^ . 4_ijL>oVI 3l_a_>J 1 ^^y 3 ^J^-lo I 3jJL3 ,j^_aLa I 

i_jt j Mill 4.q-3e.a,„-w jLjljJ ^ <«J <jL£ ^jj ' n t^ll ^j-* (J^ *' r (j^ J ^ In 1 1 jl J "i 

La JSj j^Vl ^Lit-aVl ^3tJ j^IjJI *JL> ^1 IjUk ^Jlj i4_jL2Ji CjI j Sj^j<t| 

i— a^LV, j *^ t^l t Will 1 ^a J^-JlJJ ^,ui L>J1 ^ j ulJuJI j-A ij^f 4-JJ miJ 

' » it 7*1 1 4^jl miU (^-^ ! J^ij-S Lc L^SjljI i Ll_l£j^ jjJs ^-^-T ^j-j ^1 

»,.m<I i4_U^acJ M^jJt ^Lill fL*iaJl ^ frLuiiJI l^£jLi LaJiic JLkjJLs 
tljj 3 ^LsJhJI JUj_^JI 4 jU r ^ ^1 j t "< m>VI ^ 4_jj_^JI till JL) 

^->J j^-a 4-jj t <t "fcj I o j JL>-jJI ^^jL-uai La Jul^L g-1 dirllj . ^ Ml 
^j l7t i <ij (jf j-lC. ^>a ^jux^JI UtHJLH-^W Cr^- ^LlU JjusailL 

4_^jj-Ls lie jjj ^ tt r> \ 4-j! ^ <«j IjUkj ♦ ^1 1 Inll ^jX. Ljlscj ^j-AjLLud J^jJu (jf 
t Lcjj>- 4_^^Lb j In l-o^^j 4JaL>JI 1 j njj-ai Jj_^_o ^jJa L^j ^jlij. tj 
j uaj LaJ \c j t Bj-t-jaJl ^jLxllI ^1 fclaJI J t iu Ij^L p 111 ^ii^j La jJ-tJa 
<iljLC. Lu mi-7^1 Jl2l3 ^jJLjJLj t3j rttl ^-stlll a mu 3jjL 4-^lj-iJlj jj^>JI 
4_Sjj-U ^ lr „l j <^ j| < h^iK a ^jrt tr\ ^LLbi iV>j ^>a ^Gj^uJL 1 j >r 



■ 



^yjl I j i n\y J-fl «JI j ( (i J^L>- ^j^a \ 'tu (jy^Ii Subtil dJLA CJj iVmIj 

<j! Jr^Ji j-bf oL> 3JUJ^>JI 4j^LJ| 4J jL^ ^JJI j^iVt lA t AVl 
<b Jj^j ^jJt j^Vl 

^j^t ) (jjjl rt *m Lou} ^jVI j_u LjuJ I ) ^-3cJJI ^1 <t^wL>- (jJb CxjL£ 3^ > X ! I 
<jjj J j mtl ^^uijlj^ 4-jljLLI ^jjaiJu <±u JLv^JI j^_>- 4jV) j*j)-rrUl ^ 

C«3c_u^f 4_^wjjJ! 4_UjIjJU) ^b^Vl ^Ij^il ^>*^ cPl l£-^ f> J*J»Ji 

£ys c-iJ LliLjjJoJjl (Jj— >» jjJUj JJwXiJ i \'A < S A) j aVI fJ&U *(^^ 

Lb jJ ^jL^ ^Jj t^JL^i^ a 4Jj| ^j] (jyic- 1 < ii < oj^o <<3jJ^' L>~* ^ J L^Lu 1 mm 

. J 'l_jLjL_>. Cjl j (jj) K~i i a L^J? J n "l t J L ) 1 *— Pt-J l_4 L-jl J M>Vt 

jJi^f ^UtfLaJU i<jlj\iu\\ fre. JJLHL Li j^itJ V CjLj^ajkJI J^yj 
j-A Lcj Ljj i gfcJ t^J^JJ-^^ (J>- < nil ^jl VJ . ^ KT) I ^jjo 4-ulj) Mir jJi^lj 
(jj* CjLLlj»JI j j «J I ^ ^Jj-^ ^j-C ^^yjJ I 4 tH j-A ^ t j i U 1 1 ujLht **uVl— a 
LuLx^ 3j j m t -r ( lU ^jjJU L&j_j-*3 ^.Ljl) I CjLlj_j>JI o ! (L^jLajLu 

» Lul ^3 L!o j rt < a LLuIaLL ~* i ii 

((%>>UI) . I ^ (f VTO _ 1YT) ^^aL^l v-Jfclj (*) 




L>j_jit3 t^^jl j o Mill ->l^a! 4 m> ^jx. ^^Lm^-VIj ur ^^^^y\ 

(jt j9 <n ^jl < mj| j^aJUjw ^1 i mm nil J y h LoJ ift J . lift p >Ai j*- Lj 

t^gjJil j, o mi IT 4 i mi <TL> 4 mi n't g-^y m»H <±jJl_3cj LaJLiftj i LuljJjj j i o $ J>>.l J) 
La J (ft J tCjL*fof) mi "it I {jj* 4 tr> mi r T I Cj\ i j yl\ ^jr>IVl ml LoJuLftj iiln mij-HJH 
4^>JL 4jic^J 4-udj-iil UjJlI £jj£jluj *l- 5^Ll>.VI 4j>.jLj 4_<vjLs (j^JJ J- 1 -^ 

£>jJLoIo-u^o (jg A b V a (J^- 3^ Lr^" QrU^jl uo-JLJI j ts\C Jqjjljud 4j9jL>* 
<J-*ju cr^l CjLlj_>J I ^^yJb 4-1j1 a J. t m i u t _^lJI Cil Ll>J1j « mi a J-tol 

u-fl^L^Vt 4^vj? • J- f.n^JI da-tlaie3j g.1 joj^a-uJl (j-A ^^lmVjlu] j-A 1 <tj3 

^-jj) W\ j j <jJJI n ijr a J o $3 (jy^-t) oL-Ll->JI ^^yJa — <-u 3, v j ^jJI 

<4_c4-djJl I $5 t T jjj-Ls ^jX. (La 4-ijj-L-J JjuaJ tCil m^TI dJL^Js . C_>L>j-<a^-gJ I 
^L^jjj <- , < t £ 4J t u a mi 5^ j) o M <jLj mi j T 1 £?^JL>JI ^ JL9 ^ iV) ^j! 

cr>I>- ^ jl^ I 4 < « <Vt CjLLj_>J1 £ ju& j, j ^ Lj_«j— 1 JUft 1 <t i j i i^jJs 

JjId I £_)Lt-ofj S> I j r.t^ 1 pllstjl J^l£\ f-fjj-^t U 4jt-J (JjjLj-A-ulJI 

j-Llo (j-^waJ < n J *s V "ij (j I (JjL^J UaJLuft J<i 3e j \ J n n H ^jj 

CjLl_i_>J| I 1 _ CjI_Li__>JI 4_Lsl «-uj_j mJ I j j oil I L_^j jJj_Hj (_^-ltl 

j mi ill jljJal Cj^i <3j' J-^JL-^ i 4_l_3 ^,I,mi V j^a I I A Q £ cdJ j ^ jj ' » a 
Lr ^>-J « !l ^^r-ti ^£ I J-^l jJl C i < int ^ i4_uljj (jr*> ^Sj^ Luc mi J I J 

jj ^jjjilijj j II 4JL>J ^Liill l^L^JI ^jjl^Jj (1>jjl1I tiiUjf 
^ t^-^l^-ft! jl j mi j \ \ jtj^i 4_u I j^i ^ 4 j <i (jj^ tSuj 

4 i ("li^ j-j I j o mi 4_jJL>. 3l ^j^j j a » Lift j . 4__o I j j 

i^; mi j ^>-j <r« i oj^-ft Jl^ 4_ju2l_jj_J I i>jub i3ljjjl 4-x.jJJLa ^jl mm[ 

^ 4-1 \ muj jl^ iS^VjJI olj! (jh^ Lj-^- Jli j-jLlJ! ju_J^J! ^Ij 
f.lj-j>-} ^1 (_y^>- ^LlLstj V Lul S ^alSLTI Ijla j, \ ij < u < rij^ . 4-j^ mij 3j-<-oI 

^-3t^ ^j^J t4 g-ilntll CjLj juJI 4aB C*xbj-njl <4jjJlj»J1 3Lx>Jl i_fS-w jj.i^-tr t j-y_ u j"i_i,njl ill j i^ir (*) 



QJ^i :<jL^)M lJsj. t ) J (3jJLLi 3LjJa}LxVl j ir) 4_>j_3e_lJl ojla 

^1 JL, V J Mlij tJU ^j^Ljj ILj f nJ I JL) 4j 1 ^j^O ^_C,jJI (_ylcj J fl i A 

(jl y*?J 3jj mil 'fcj ^"i >. i^gjJl \ o Mil 4_jJ3Ij^ij_jj_^ Sjj^-i f> i «Un "<TI 
^j^Jj itiiJjJ c-jj I U 1 1 o-ajJI 4-LJo (j^j <i ir "tl 3_iLo <Lj j^P^j-^ Lt -3 j ^ * </Vt 
^yl^. ^)Ltij_jy (jnj <i ->o ^jU ~ > (M jjj LuLa iLiJ-^w (jSLt LlIjL*. 1 o^4 
(jr £t CjI Lt->Jtj o Jfc III 3jl— ( . (j^j^J j-J.t*i (jl-J 4— jJI < >i Tl <Ljfcjj mi! I 
3>jj Kill £)1 1 o . ^y^-x o ~r "ill — « j_A ^->-^JIj i4 jl—A mil 4 tjj £JI 

^4J9j J£Llu 4_j^H£m t^Jpi j o Mill ^ a i £)l JL>iJ L0L4J tiJJj «i liS iSj^juaJI 

_ LaJL U5K Jl J^jJI r LL^ ^L^j CjLLl^ ^ 

oLo^mi ^ LgjjJ <j^J - ^L^j-^j UII j t JjI j) <<iU j i^bjudl ->!>U 

41^*-^ Lai ifjr^S ^ f^j ^4 Ll^s I ^A-J^>*J <i~> 4 jU o <t l (^^-J 1 i <t u,i 1 1 
(jl <nM Jlj Cr ic ^j-J (jgj^l j o Mill JL_Jj jjf jjj . Lcjj c^JLlLitJ — «Lj& 

jlj (jyic L<iij Lfljuc (j!jj_LxJ d»jL^- 1 a l~f a LoLoj t^La"^-! ^ 4jLuaV 

i n Atl ^ fdit^J o'jl^ O Atl j| j^l 

^LuojJLj-oI 2l9jJI ^lr ^Ltiu (jLuijJ jlj <jr Lc- (jyj>-y (j?^' 

jl jLfc-tiVt jl^j! jJu-o jf iLT jjVl oLI^pJI 4^L>.lj 3>j Uj uuX\ oLI^-pJI 
J^Vl ^^ic iciJjLnTi 4JL>» ^ 4_^L£" <:,, ,„ j! ojI.m ->JlJa .4_^jVl jU.^I 

. I jJLc 

(j\ 4 jU -%Jl 4 i <i \>Jl Cj 1 4 j 1 « "M I Qj j t <ntl (jjL* <il T ^jSwCJ 
^SLs t^jJl t o Mill ^ < ii ^jl < ii'iV I ^ i H >. ^j-L-j 4j Li. ! <jrtJuVl <— fl^ j >.! 
CjIj j * ?J i %^La-J < nj^ jj <^ jj L<j jJLc lj j~i ^ J n til 3j j ^ O^^* 



<-m< JLaS tdlij cJjlS jjj .^UajVI JU£. ^JlII <j^j£j| 4-L=uljJ 




LoLc. 



^.nl JLi jl" n.S? Lul ^LSj t^LLaJj^Jt 4_j_tUJl 

JLala 4^=iL>Ji 4-i-g-U-!l ^J^\ oj-x-lm La! . 4-l-iUT1 
LliJj jt (^j^i 4-JLLJ1 ^j^kJI *L£l <y3 



£)1 ^_J-C <4, > i ^<^J J)l£Lj jnVni t n mi^J r u Lcjj < 4JLoj ^ 1^. jj J^i £ 

S (>l^>JI La :4J£ ^jLajJI (jy ^-jJj_u j^-u I {yz. <jL^V 1 ^lr t L-3^_a_j 
(j I (jrAj :4Jj_2j 1 oj *^ 4 ofltl JoLSJJI Jljw] (jjj Ju (j\ jjlL £jja 4jI_3j Jju 

CaJJ^>.J j j gjXaJjL O-jI — <_u u <i ni **< < u 4 JjjL*. J «^ r t Lo I ^-3 

^^d^joj ^ruLi-^m (jr uojJLI c j_a jji-c (jyi^- i jJiil dx-jj "< < » jljj^qjj I 
. alkaptonnuria ^j^jjJUSLJVI J>aJIj ^-s>j*j iIjlx ^ ^JL> j jjU 

(jr-^! U^ J) " <J fi-fcljT o < ^> J f^>^ 6^ 1— ^^ji CH° (J^li 

La (jr^ tiJJj JL^ljtJj 4p!j_^U ^^a^jLlIl Jlic jIjJLI £)^J ^a^t-A 

JL^U JjjLx I JLA ♦^pDjJ.L Luajl L.M U3 j I . ri aL>- rtU> dljJlj 

(j-A-Liail (^JlJIj (J I J^Vj ^LIjLc . <il 4,1< tULl C^jL£ IjJ Uj^ j-^LaHI 

4^a j o r ^Ll_»f ^jtu ^Ijj I cj^LLc j-jj? tli^lj cdLi_A c^jl£^ t^j^Vl 

Jj — jJI ^j-a LkTj 4_II — 3j — tli — C j_j — uu ^>U ^j-^J '^J^l 4 — :wj jJl ( j->a 

4-^q j or *LLj| L^Juo (jLcu C-oL^ t L gj^jj"< t*\ tVl 

jj^fcJI -5jLu Jl^ (^Dj-ll (jf VJ j t j j lr» JLiIo! jJ ^^ajJLl ^jj-jLtJ 

<±JJLJ>.V L*j1 J A ^jL^ JjjL>. <j] Jij>J! r«< "slj ai LttJi-AJ 

f iA <i jlj Jl3* I QJ) ' "**< ^ LJj 4_SljJu-o <jL£j 4 4_jj^ jJ j ^ I ! jLSLbVI 

^LsjlJIj j_-l^>J1 ^/u 3jujl>J1 JjuLc dju-ic. j Mill cj! jJ_>J,l <. il^j ji^La 

4 i> iu a 4-JjLuo 4 n io j^c J-c LtJo 4_j I JsjjLx (-iJj jl Jl5-S ^LjJLj 4 L^_Lc 



JjuL* ^-lUi^i a ^ >. J<j » ~l mi! 4jt Jj .^jJljJI }L£ CxJJJ lij VJ 

. (( Lj L<a^5v j LiJ L> )) jljJaVl V »<>^ <^LuJI 

1mm, uJLla ,\] 

LxjIj La cjL_uIjjJ1 V i L-4t„j I uj jjjU>- (jL^ Ltj . p ^ ' ^ ^ * j I— ^ 

Cj 1 (,h J J_#J I (jj£3 JL9j ♦ Cjl hi J ~i > j^t>j_^J \ \ $ <\ SjLo ^l>3 (j^, 

jIj-bVI ^-tuL-d JuLc i ^ )K Ij 4 JU-tt-^JI »l l^-l^ <Lajk <a 1 j j U L>*jU 

L«! ♦ (o*^ J>-^ 1 4^ Cry*- j?) o^j— J-^^jiJ a— ^jLill oj&j ol 

4 4_uLt-q..j < S j— J->- ^LuV Jljvjj CjLxj_>J1 qL* £-j-uj\ J ^j-fl 4 j "wLxo La 

4_lLl ^jj£o La JjtJ j »(j^> <^>^3 inVfa (J£J J^v-I j edl-iAj 

^jixjVt »l I)) Jr4jL>> <- u S J . dJ Lt_U J I jJ_uoJ 5j >■ f : L^jt ^yJt m *»J I 

Jl_>. I ^jl Jl2_3 t . u < uJ ^jiajVl CjLajLIj ^j-c Sjlr>^ (J7 J3 J mi j_^j3 4jjVoJI 

^j-A 4 lin * djLcjjjVI cu^i\ ^ ULj . « 4 j a ^ A jU>j rj r jl cjLcjjjVI 

(jr b LjLi^ jjj ^ u/i ^(((^jl o \% jj— oj j-ju^j_jq» L^J I jj o jl>5Lb jj_jJI 

( jl<i r dj-ilsj^. jjl VI (^^jL^tj^a ^ miIj — Laj o^>j — t 1 < u\ i W * ^ 
^j-C (j-ajij iSjjlj ^jlalj^! ^jx. <±jJLst_jj 4jI IjJlIoj , 4 <i 1, 1 4 Urt'fTt clJljj] £jC 
4 Ij U 4_U_^o ^^JfcJ 4-ji_jL^ jrajL>- 4j j \ CjIIoj » 3l j ^11 J^LI ^^-t-uLi-ol ^^^uii 

Laj Ic j . jujltk L^JaLAlL^I 3 jLcl ^lLl^I I gJu * LcLc juMj j 4 « <i 




4 ts>j tjljJlS*! j-A CjI m "aril ^<-u-UjJ I ' a. t ^tt <j | ^jVl t— Bjjlj ^jJt-i 
i^jJutJI <-jjL>uj a4j3LLJI JlIjj {jr&^ : 1 j o j t^i mj * Lj3_l1>j < Li-il jo j*s J < .i->Jl 
i 4_u I jjJ I a j nfuW ^wjJu <jLj CjI m ->JI Jl>.| 4 * < < ^ j JU_u_j>J I ^3 JL3-lj ^j-uj^-j 
^ cdj L^Lj L>y^^ (j^J ) f Jj>*i>£ t^>**>M>^ 

J^Vl j^ji^. fiflf'vtj i4_*^JU 4"Urt*i ^1 ^LZuVI -ijji-^ J^jl^Lui J^-f Lcjj 
m£Jl1I JjwjJI 4 mi ^^^tiJI (Jj-SJ) ^jf j-jisaj—t-oJ V LLjT .0$-AjS> JU9 

(^jLSJI J-titjj (jl ( <♦ trttl (j-«J . JjlLo jj^*jjj>. m£1 i4j <i"i^ Jj.>^ -ijj^- < rt^j 
^Lc JjlLo jj^ .JjlLo 4_xaL>- ^j^o -iJjL>- 4 j nl-v. t h \l V.J J->-J 4_lo1>. 

("it < ' 4J Jo tJL> ^psjVl j ( <it LbjL%jJ j^ju 3j-j.,«.u3 4 

4_<_ujLx_uJI L^ILaj ^jLajjv (jL^j t3j *r mi Jo j) S f u d)jL>. ^3 4jLc^j 4*t -* 1 & 

4J0I 4_i_uljJ C-fljjl ts^4 ^j^o o **n (^t>- 4jJLj! ^jj 4^.jjJL! Q^Lu I 
4 fl mi a 4_j-3 I JL& VJ . JAljl 4 t flLx ^ LaJuij 4 "t mljj 4_^jjJLl 

l,nU,„r *\ 

4JSJj t4 j ('lijj^ 1 m< ^ JjJLstx (j-o>l Jxj-CJ i LufcL^ (^J>J (jVl ijr&s) 

.^jLfcZLxaVl ^^fl < ^ t mij 4J£Jj 1 m A 
^j-Ali 4Jj t^jj U MiTi <- <t tj CjI j i^LjjJI ^ L^-jW U^J .4JLukjJI 3L-j>J VI 



^jLJLI Li^jLc JjtiJL» Cjj * 4^ J ^L-alll jL^itj 4-lAU.I j-?j-a 
1 j^jl^J JlSLiVl jjii j^ju>J tjl£L«y) J^-^o ^pJI 4-5j > kJL 

^j^a LgJLu La ^jjjL^ Ly^" ^^J^ 3^ ' ^ ^ '^AJ U L$Jl j ^1 <■ -..01 ( Jl_l^! 

. 4_^>^>1_£ (JjtjaJlj (j^uLtiii ^jLuI 

i_jjLacLjJI 3 1 < <i\ r i> 1 LoLc ^jjj^Ijj 4_i_)j 1 <? j ncj J jlLo 

< i ^-to"ij tpl^.If jr ^jLgi 4 \_i V> CJj 0 *r 1 ill j^JlH ^Ijlj*. ^3 4 1 f <i i 1 1 

Ll)j-ll - JjVl (^JJ 4_l£ ^JLaJI j J j « "n L_>jL^tJlil <?JU* <."i^"Uj _ tfJL^J 

4j1 ^^yJLc . Cj \ i ~i5k 1 1 3ja in L^fl-J^la JL_>u CLi_iL^ 4l^a < ■ i j l*i 1 1 

4_^q1 g IaI L^aujjj J I n tjju^a jLjjoLj jIj^JsJ ^ ! Ja^ <±J Jl_3*j 

.(4JJI jSj y±£] ^LjlLsJI c^jILI >5j 43LLl^ ^ jjj) gjj t^Su 

,<k]rxC. \ fj\ Jl_>^j JL3 i 4Jl>.^Je_L-ii ^3 4jLlj>. J^iLIj JL>J <j^>- 4_L«Jj . L^jlJs Jo 

4» rnlHl 

^ I jjl 4_a_j 1 11 J JLxa jLjl^I . 4_jLjjlj t^l^^. 4 i-x-g} a 4 <; > i>> 4_}j^>kj d JJb 




(jJJ L-Xjl Lr ^> L^jjj jlJIjIj L^jT Lt 1c V £jj^Vi jjjla JSj 

JjAj jjfej j "i -wi J_3 4j1 Jlj V i ^ r JL±JL)j tfljj h ) <\ oLu> 

J£ ^ 4^>oUJI d^c-^Jl c^LSj j^LjJJI ,jf 4_Jj! <JijL^ji 

VI 4j > Aj_*J1 (jL? Ijuj .^jJljJI <j_a Jai^ Iju>.|j L^b 

4 <i jl mi 3 In T 1 (jjl wjLc. 5jj ddJLl 4j^Aj^>Ji jL>Ji 4 Aa^> ^jl J^>-JJ ^'"^ 
j^yfl JL->>jJa _ ( jr JU£U*jj ^ m -rj Jib j . Cj V L^J I J Juc [ 1 

4_jjtlU1 oLL^JI *JuL_JI iljln mil o* t>* * 

aJJt 4_jLg_> J-l3 I J < S^jlj 0^_9 ^ LjjiJ 1 

L y=^i\ m^Jla :4j1jjJI J j^v- l*r j 1*1 1 ( 1 mI^I JlJ 4jf tiJjJilj . 1^ mmi'i 

: tL^a jJJ Ul ^ Vj *Jj1j^uJ j^lj^ljal ^! (jJLLA (j^oJ .tIjjijJtJl (j-* < .■ IrtTI 

La- i>>lj I^q! 0^ u>>J ((jy^ubLlI tiJJj J^tUl A-iAj La t j r j , Lis 

01 4 il 1 ii v u>J^^ *C_ijjJe m^Lj Ij^ mi nj 0' <j-"LiU <-<a_i^ . Cj_3jJ 1 J I^Jo 
^Qrt."L_Uj Q-^ 1 j ii j^-Tj (0^J ^Jl3 l.J-*-} (J-iio L^J O^^t? V 1 mJJljvJ 

) AO V^^s ^IiXa ^1 <— 1 n ,3juJlc ^ulj— 4 4 K_J~u-l I *jui> jLiil 

ID J^ot I ,y^\i 



, .* ■ .ViH ^Li^V! ,-,T 

. j^JlJ V ^ ^ t i/Vil ^LuuxJI 4jLajJ ( rtjnVt <±j * "tJ-f.fi La > fr*q . < In At 

JLt>.jJl j i u]\ <jf (j^l < iini^ 4_j1 Jjtla J)L>ij| ^jl^ * 4 jte-uaij pjuxiJ 4-jj if. 4xaj«j 
- J^vlj p j i<\ y ^jja J<i oij 4j1 ^4 «jJUu» ^jjIjJUI ^Jojljo (^JB 

£j ' <ri 0^ ^ul-l!i ^jj^-iJI (Jjljl ^j^JJIj OJ-?* ^-^1 

JL3 JjSA ^jL3 i^JLJLjJ ;4jjlj-^' in VI L_-U&1^ UjUt-Uol orUui^Llii clUju 

^Ijjf (J^^H 3^3 * ^ All c Cj I Ju i^l^—cf 4 — jtjjf Jl j_Ls J Juu4 JLi 

JjL>-j . ^-ijj-Ld cjLlLJI jLli^l iL;r L>-Lj ^JL^L^ - JjL^ ^JJ djlSjalj 4-!u«j 



obltiV t ^jIHI t.< ftljJI ^^Jx. Jjj .4 o $1,1 4Jaii]| <jc MaLc, jJ 
jl£ La j . j ir^tl nnif J^LlLcuI JjLsfcj jl 4_Lq < . r 1 tSLJLu a Col£ jlj 
<- r mi « 3 : clUli ^j^o 'jLH^ 3 JL -^ J ! 4_3t_LjuaLj 0 U»j (jl t Jjl_>. L*-^_a 4 t m»j 

0jJI^3 ^l_j_j>tj 4j1 ^ }.t-<u t^i.iiv ^L_o Jul 4_j_9 cL»JL3tJ V j mil 

j n ts>\\ i. t uti c JjUua JjuoLj jl Jljl_>j ♦ 4_±j^_c. jjLoj ^ " iff-T ^ ill 

<2i\-c j-o ^JH ^ 4jIj-C. j»a I <j "< jMjJ ^ 1— ^ < n mi " <l Jjfc . (JjjcJJI 4_ujJi 

jl <_ y l^- J lr^~ 5j 4j(jjJI jX. L4-V <^> Ui-SfcJ cilJli *Lul ^^fl ^yl^-Lj ^_JuJ 

j-a 4J >LwSLo MfLa ^ia-cJ * 1 <>>jl t 4jJ <Jj ijjbua c-flLji^l 4_j_3 Jri tj 

^yljh.Lj jL£ . 4_jJa 4 0 4 Uni tl (Ji^iJ tiJUj Jtj - 4 rt*> J^-C 

I o^il MJ jj) $1M1 ^jLjij 4J£j*j i^LJI (Jj-j>J! (^yJs (JjoISJLj ^ A " V.j Ijj^xjVI j^j 

(iJJj (j_a ^jIdjI JiLo t _ y JLc jjp ttl (it irttl j-oj *4±JL!l1I Jj CjI^jj-A l? j9 

Lr Ja ^jLj j^w. 4 jjt-<-Jaj jjjjl j jJjLij jL^ . ^LoL^ IjljJaj 4jL5t_>! 4 j 0 

LtLl^ 1j-5j jLj ^^uajl 4j| u^>- t jJj-3-^l cL»Ljtj| j->5 jlSL^Vl tiiLS-lIl 

doj 4_Bjj ^1 4 flh or o 4 j » »^ ^jLtll 3j mi r j_>jl mJj_*_j icilj^ . t .j 4_aJ1 
jLjlj jl JjLU jJL-fl jL£j . I ^t^^rlj 4 mi rt't ( >J4jl J jl JJL-u 4Jil VI ♦ JjJH 
JL£j . jJ^jl Jj j-A 4jLflj (jlc Jjftia (jwoj ^-a LJ^ t ^ * * ^Lc ^ 4_flLiLu^l 

ii mm^ A jl£j > 4 ill" V a j^Lal 4jM^ ^9 Lju^_2j 4 i « flj O^jil ^9 IjLA cLs Ju>. 
<jJLaj j tVt jj^ ciLjJj * j-jj^ JjL£j *u^>9 m^J j^w jjb _ CjLxj f 1 4 If. ^i^K 4j^I!J! 
Jj^ ^1 ^jl u \c JjLU <±*5tJ jlj^J L^Lui I Ju^w J£ J JL» Jl^j _ 

. JjLua <±*3tJ 4^JJ ^ifl < mi'i^j jl 

4 LiSLa i ^3L3 jl ^ t .. j m 4j!jjJ1 jl b mij 4jjj)U*itl 4jjJa-Lll f-^^ 
Lt* L>d3j\-* L-4 >■ a jG 3 j < ii 1 1 oJJb jl I Jlj 4_j1 4 <t j n ^tij . JlL^ 



■ 



<jjjjb JLfl .<GLiJ 

<jl juu 4 <m! < o fjft j u <jt ^SLgj 4 « 1 1 ^ <i Li-til cj! m -»JI cul^ (jLa . WjVI 

5 4JaLk^j jt 1 j Ju j j « 11 (j! <j j! LgJ ^£L^i < rtj^ tjj^v. Cj t j 1 -v I 
Cr ic 4-jJjlLII Cjj-ualjl t rtj^ 5j j ^ JpljJsaj ^j mi til Qj-JaJI Jjljt Cj ■ \$ nt 

L>Ll£ ^ AM ^Lc ^Aj (jLs 4-BjJjaIil 2^£LflJI ^ jla j_jLjj * cj 1 j U < hjj ^_lc 

« (jjj^jn-sJ I )) <j ^oJbjj I jj I 4-0 ^ 14*3 lCj\ o j i m«*tj ^<uj CjjIjIjM <jLi 4-jj3 JjLau 
tjr^ljju JjLLftj c-x^j Jl^ 4_j| (jr j^ i < y c Vj . 1 i 'ic. Laj^Ejfc 1 " 5 j ^ 
4 . 4_j3-_ii^jyi 4JL5c_j jl jjl ^x>5 ^ Jjf t4jrCL-^j )''i i i 4 

IjuJLI (j^jl * jj (JjlLo cjLbI ut ^yja ^(j^ jl_>»jjV» *^LjLS < « ~ j j) 

it-LUj j-oj)) (j-uJjJ (jjaJjuoll ^ fljn^ll j < art 11 4_j ! ^j-A^l^ I Jl£La JJUu 

^j^o tj-JLl I JLA ^jLoj^. ^1 iC_oj V i^J^J 4!LjJU>JI CjLajJSL*JjM j-jLIj (jLa 
^SLoj Vj ♦ , . Ljl j -*-\ 4 j \r u n i ^^jJI 4 j t j iUtl 3j * a l)^' j-^JI tiLto 
jjcj ^JLx t^-Je ^jJI ^jjjl J CjLstjt ^j^ 0 Cjl^nja lIILLa (j] jI^-jI 4j>. Ij-uaJ 
j*-jj"< < <i ^ ^Jul cr^- • * J i k H c-jI I JuJL 4 m < ntl CjV^LJlL-oVI d JUfc t La 

Jj3 ^>JJjl J ^jl^Ll i4_j Ju ij^-J Jj^* C-otJ 4j3 jj Cj-*j9j jJ 4j! ^jwo ^ irtjlt L0L4J 

/^((Ijj5 CjI j^aJI clxJt 4ju>.\j^ jLc? 
JLfl i 4_J JlLqJJ Ijj (jl^ < o A jJ I QJ < 4i"i j t (jl 4 n j <j1 ^yic 

j 0 1 <»l JL-Aj . J— aV| ^ LiiAJi (Jr^JjjVt 4jjj U"i 1 1 jLjuAjL Cjjt 

^yjs « 4-lj1 <r> I Li^jJj j 1 ! I » jLi-^lj 4jJjjJLl jl nV>! (jrjj jjjJLI c-l JljuII 

J^l LiJUjfc Jjl-^>JI ulj «Sj at Till cjL^jJI ^Jl ^1 jl-jJI 4 U J-li 

tjjILuj j-^lj 4 o <<i1 i (jy £Ljj->ot 4jIjj ^Jlc \ \ * T^Lc (jr^J • ljl tr>ri*« « wl 
(^Lj ( j y ^_3 : 4 i\ jJ-a J-^olj) «, 5> Jau uaJL < £ I \ < u j Cj L« j_t^ j o j j^LJ I ^jt 

■ 



jj^b L> l^£ ^JLJI 

ui Jj <i ^ 4 o r jj_<aU j nil ^jL>.jj_« J-us I j i^j_<-IajJ I aj— <aJu 
<L&1 miU 3ju>.jJ 4 o Mil u Ur f t 1 g *wLH> L$J CjLijIjj 4_<_uj jJ, 

(jriJ I loJjlI I CjJL-Scj ^cls ljJiL>ijJ Lot . (j L>.jj a j *m mi I 1 :4_jjIjjJI 
j mm> JlJUjj <L>ol 1 o Ll>. * > *\ > A ^Lc ^ Ij-Li-I VI 4_JjlUIj 2uijjjljJi 
JLjlj! ^jL^ JjLL<ufl ^LcOaVI (j-JI jL^>JI Ly a^Lji^JI 4J-AJl» 

♦ j-jIj j_ 3tJ ( _ T L_ C 4 Cj 4j| JL-!s j-A Lulj t J J j I _} j_^a ^j>> ^iJIb 

>-Sj-3 4-jJjLlil j mi j 3 Jj— Ijj 
.((^Jjlj I^qLM 

j^kj ( ( I tnTi 4_jJjjjI JlJLj9 . Cj I j <i 1 1 3K ^.i a ciJllA <~t\ qj 4_j ! ^ir 

dUj VjU J— 4 jljrU I a m; t4 jlr ^nj »"t m£ jJI ^1 j "ill 

4jjJ La^.-l-u^j ^jLfl * Lxjk jJ j_xjJ I CjIjJ Cr A CjI \ \-*\\ CxjI£ Ijjj . j\j rtl miVI 
(Jjl J-a ^>-LlJI jL^oVI ^^jGj . ^ I j <a j ->J 1 JLSj La JlLa 4_^Ldj^ j uaj 

J£ J JuLaj JjjL>. ^jX. < V j ^j^V mi JLj m^J-C- 1 j r LLua j nU It CjI JU>.I 
m^JjIjjVI ( <i i lil I jl^^> ^1 j-t-aj ^jt I r jlr < ^ i yj) 4J j ^ I 

\±>-+-c- Cjh^ crsi^>UI Cry^MJI j>^JI oUII ^ ^ ,i<ll VUl^ 
: Ijl^Ij LuU. l^Lv ^ ^ JLiLo .oLii^^liJI ^ u U>IUVl 

4 t dL>. CjI—jjIjjJI 4_<-uljj ^jJI 4__>ol J-^j lj j i »r» ^jjl t a l£L uJl 
4_*_^»L>- ^Jl (J )Lj3 i ^ jj_a 4 <^U a t_ai»L>- (JT ^ 4-Klj 4 1 j j a jJ 

(jL^jj-a c-o!a (jr s 4-j^q1 i nil *l jutJI jij l 4-^jj . )W • ^Lc ^^Ja ^1 < 

Jl jjo jJj_a JJo . 4-jLjlLI Llj>. Juu Jca-cj I JUb j t^^^JtiVl jJj_a 

^1 Hj 4^>.Ijj (jL^ < ^ Y |*Lc . ^j-uLlI I J£ t-jjLstj j-Aj 4_] I— 

(Jjl—se-fl i ((Jj nj (jL^ I a djlSLfll ^jj^j mij ^J^L- «JJ tJ.tr LlJL I jj ir 

* WjJj' Cr^i '"^^ U-^ J^J 'jL=ti>VI 



J\ l Jj^j Sj^Ljv _ 1 ri _ 4 Ac Jlj ^jJI i^uJajiJI jJj-^a i-fll mi ~ <l 
L^JjlS jjj c_al mm^I JjLgj I JLA (jL^J • L^lLlLxju^I Lfrjl nUl ^SLoJ CjLU^JI 

4 oK ^jjj 0j— iJoJj Lb J -w? J^stldJ 4J_jLj9 4jj jJI j_uoLl*jM ^jL) 3jj Jujl/s CjI j m u t 
. 4 j < nlla j jf 4 <iK t^l < <i rtWI J j rtjV La 4 j nj^cVlj ^ 1 «~ Cj-^ jJI » 
CjL-jJU-jlJI tjrU Ijj <i ~, a j rtUll «<jj^j?)> * ^ Y*\ ^^JS 4 i ii n) j-lj-^o jl— u§ 

4j? _ ^SLgfclJI jl JjJuuJI jliaJ £jL>. 4 i art) jJt j^J <jLj ^j^Vl 4_t>-jj^aJI 
lj ja a 1 * iXj JUu tc^uJ^-S (jH->- *<J^ J-^U L^jI mi a L*_u3j Jt uU 

cJijI JL9 JaLuIa .4-JLiII 4_L_JI ^ J|J_*-JI ^ jJj^o 
c-jLjJI I Jufc 2U>L^u <j} <.S j ~r} U^jLLj-jw j n U ciUj ^ £~ m! 4 $ <LAII <-jL>J 
^jSLojV 4JL£ c . u "it J V» nUH ^jt jJj-^ 4_-u£Ljj .SjUJL>. CjLfej) mm Cjj 
.« L^L>JI ^j^Lj^jj^j ^ 4mn v 4jtis ^^aju ^ LtikV Lu c-xjlL^ 4_JJ 
. 4_tLvl JlII 4-tiII Lu2a*j Luajf L$J (jt ^ JuV tCjIjjJI Jla ^yfc JjLuo CjI 0 jmWi 

, 1^ m^j CjLuj>JI J ^JLJ 

^j3j 4 !LiJ »JI CjI jjIjjjM ^ jt j9 3jU->» JjI j_A lia^aVt j d La] I (jl—^ 

JjLU LcAj i jJj^o L^jaJLgfcj 1 iii {^P-H U^l < ^ JI - t ^' O^^- j*^^" ' "I ^ ^ *^Lc 

^CJ t(( i 1 oj^frjj)) 4 0 ml j-A^- J-ia^ (J^ Sj^LLa j_xxiJ (jJ^lJ ciU jj t^^lj -^j'j-^lj 
L^-jV 4ijt 4 4-ul jo j< 5jLa ^LuJ ^ J<» flJ Sj^LLaJI 4J>Ll^JI (j! L ^- lUu u\ 

4 LcwjJ JJjtl Urulj^ JL^I till jJ L>.jioj . ^3^! ilLfcill 4-3T r,<il!l l^UdJLD 

LoJpJ ^Jj tj JL^IjJI (j^J>Jl : LjJ-Sj 4_H56_U3 Cu 4^>l \ V< < nt ^Li (J^jUs 

^jj-j| i Jl^Ij • I J ' <' m LaK (j^jLHI I JL^j (jjJuuj 4jIjjJI »l <tlr Jloj ♦ I Jt^l^ 

Jj irt n "m j-J—x-O JLBj <>> a I q j a JjjLjw 4 < <; La jjfc | jufc (jL£j . JU>-lj 
j^t-j j-lJ^j 4 U j m < (i I Lo CjI^Ju-u CjM!u ciil j Juu . JljJL^w (jjlj a j^j^u 

Cujjx t Jj^oJI jlj-aVl LJLc. i t Minj 1 ja nVl ^ MSL*1 ciJLiA <jl ^ j_S(j 

^ (. m r jjfc cill j < i t m< 1 4 j 1 >'i4 JlSLii! ^yJI ^lj-o^>Jt ^ JlII Lj^L>- Jj ^ "n 

rt j *** ^ijLLo j-ila (Jj_a tiiLuU < i t t II I JLAj t U^ ) >^J ^ J 0[HJL>^ 
CjIj riU Tlj t Cj LLu CjLLuoJ CjI m : jdJL 1 ^ jj jj_^jV| CjJL^tj 

. 4_JjUL4 CjI m-w l^tif^l 4JjUL4 CjLLjjj^j 




4" 6\j "i m<I ^ya ) ^TY ^Ix. tSjjjuaJl £jL>- <-d_I j *Luf jJj^o 

^ (.a. -kj j; t i j mi j IT 4_ul gfauVI 4_ujJLILj 4 r 11 rn j JLflJh < -a^JaULI 4jL*jJ|j 1 4 ifl "i HI 
jf ^j-u^jL^a 4 j m V m< ^gjjJj 4jLlaj VI <iUl l_£j-> <jl JLj^j <jL£) J mill 

^1 4— (jJ Jub j j r JL3 4_jLl£ 3j j oi » i Ull L>]j i U^ L ^ 

iLj^jjl ^Jl ^inlUVl JJ-J-C ^JJ 4_> ^j! <j! 4_1£ I jufc ^j-a (jL^ t(CjjlSLjJj t>Ij£^ 
Ijj-C JL_a e-t^ljj id^jJLJL-d JJ # um 4 Mill jiHA J j <r>j ,J_i_3 ^1a4>J J-^JJ 

. 4Zu_«Ijj Oxj ^jj) I o tj (jJJlII 

1 JM-iJI <jt Jj-^j cP-*' ^L^L-II ^LjjJa-i ^jl-jJ o^-JjJJtl 4jIjjJ1 

<jl£ ^JlII jJj^« La! t^j-?" ' " M ^3 l^jJLl^I^ CjLo . ^j^dLl^djJLj Lx«j ^j^oJulj 
^ 4J c_)La^ j^T ^ 4-ir , ,m prdi "1 mi ^JJ J-t-jI JLS-fl 4 J>jVLj LLiLo L*j!^ 

Jjua-jJ ^>^jf ^jJI L-jLjkJ LaJljuj i4_jJjjJ! 4^j-aJLj ja.jJl dJ-u ^ J^X: ti*^p- 
4_aJLLxJ! c_»j-j>J I 1— >j Miil 4 1 nfl) cLcdjJl (jr ^ O I "< t U 11 1 "1 M 4 In ^ Lj) -r ts^i a 

f.\ \^A\ i ^ j^>>^l ^^LkJ ^i^. ^1 jl^jj <-<» (j! Ju>-jj .2Llj1AJ| 

LlJj_«Q I mi^ u.t Lt^lj-ltil I i^Vni JLJ^J Jt3*f ^j- 4 La ♦ I 

(jr ^j ♦ 4 j j j j Mill L j 1 ujj (j7ij (jL£j 4_c ^Lj j^jl^L^-j it-dlj-jLlLj 

3^jL>- 4-jJLlJI 4 < t gtl ^yJa JLjj i 1 |fj j'^ 4 LjL Jul 4_n_/sLv 4lr&JLa 4-jl ^<ll 

ij! t 4_JI Ju-o^jJI cj^UjV Ll^oLc. Ij^a? JJo 4 uifti Lry>JI o' (jr^ 1 




dX&1 J^p <j^\ 4>i«al£Jt JLajLull A^j-i 4j J^jjj-JI ^ ijr L ^] 4_JLkJI ^ 

efllj : Cj La j^a j^SLl I J^jwa^a j-i^I L* ^^yjl 

JjV Jo-sa^ JL3 • 0 c£JlJI J J I j II jy « <ntl t£j>iJI u >ia>»L>Jl 

4-jjLiVl ^jjejjjj 4JjJba 4 JuJU-^JL 4jl-uoJLI < _ y 3*j^>JI Jj-l>J! CjI jLgjuO (j- 4 

1 iM 4 >. < rij 4 udjjJuj-^ 4 Q i ill tJ^J-uJJr^jLUJ <. M it*) 4_LL_u^J ^ A*\^ ^Lfi. 

<ya ^A^Y ^Lc ^ r ^Jl <. ,:<.£j i^ljjJJ ^-LlAXI o^zt ^ ^ o' 4 1 " 

J^Lgj I ol't a 1 cLcj » 4_j3|jjJI 4J1 l-u^JI J-S-Lj Lc-jj LjJ <j1 4J tf»JL-o 3 j j t/ij 

Yl ^ 4jJ^*-i1 ^ LAjj ill JL>o ij5 oLiUI J£ ^ jl£^Vlj CjLqJiU 

( . 1 1 u ir 4 Jljv. J-^J 4jLt-oj m£| J-ilj (j' ^ L>^^ ' ^ • 4_j_UJ 5jLa L 11 iU 

. ^ ^Su^jjuo 4juj1 

4_^>-jJlj J » rt!L J ^ ^i" JL_j9j *4 n Ij JptjJ U I J ^ <Jj-j3 £_udLj taj 4 r 
Jj^wj ^jjJc%JLa^lj 4_j Ju>- JlSj ' "t">lj 'i o-j 4 0 ml <jL£ * (jjti^jj L^LjJ I 
jL£ <Ll VI *U^>JI 3K.nl j-jil Jj*_£ Iju 4J>I ^ JL>Vj . 

^LLajVI « j^>- Lgl I )) JU Cr Lc LLjuJ 4-*_>aL». ^ {jj miU I j c_jjJu * JjJI j-A 
<(jJj^a ^4 ( 3^lj-^ ^ (J ' "klj ui - ^ * ^ j jlUJI ^>^-4J ^OJ^ ^1 1 <t 

^ 4x.j) <<r> <v CjLljj>JI ^Lj 4_j1c OJi^fej 1 u\ oJulZlc 4jJlJ CjIAj Ju9 4_> (jj^ 
^Jj itillj C 1 1 Sj LI Lt-oLo-jJ! cilj^ojljJI ^yjj t-uAJj * UM5>-^ ' U^* L>**^J t Lij 

4j J^.j ^pJLi^L^ a 4jajl f^il I 4_> C^Jlj . ^0 ^ ^»Lc j^Jj)" ^1 

4_j] tUj 4 j 4 frl Jj-iw 4 « 11 n \ jLSJLcVI 4_tic Jj) ^1.0 t LSJtj 4_liL<J ^j-A j 

^ 1 1 1 (jr B » (i Ulj 11^ r <-djj^ ♦ j_jjLj i±jju>. La (jr aLij 

2L>.jJ Julj JJLj ^cJj ttjryMjJI J 4. in^aL^JI JjluULj £JL JL^ j^fl ♦u'j^' (J^ 
^ Sji^wjll SjH^wVl Cjj-^J JlB 4_ijLlVl JjLHII (JJU>-I OjL^) dljjJ^jJI 
f. LI 1 4_^j^J 4jkjJ L$-> djrtj 1 u 4_i j ^^jIAj ^^jJI i^jJuL 4jl*L»JI AoiJ 

^jui^t-j 4.1 La 4 y VI jJLA j-j— ^ JlJ tjL^j _ ilit rMI d "kj ( j^L- fc iJI 
»Lj j nil J^oL>JI ^.a 1*11 ojl mi a ^jX. I JL-j tj (Jj_>tJj t(^> r ^LajjLj 

■ 



(jjuLLlI j j atj ,j I 4 — H — j^a^— 4j Jp IjJ \ — ^ 4_3l£[je — Lb juLiaL^ 

ljL£ *jL5LaVt ( _ r ic cj Ll*j_j^_jJ I jlj *} m\ jj^ciu Loj ^ ^ * ^ j^jJt_i ( _ r lc 

4 o jU t H CjL£jI miU ^ JL_^] CjjJj 1 JlSLaj , LjJ iJ-tLjjl (jog * mT 

: 5 j <i * 4 4^jl hi * ^3 ^LllLj t 4_j 4 iii ^LLa 1$ i3 CajL£ ^pJI t^JUJI 

^J-*J (jjJlj ^jUll J^JlJI (JJ ^InH L_j\ Mill u S^J-a\1\ CfU 4_^jl iii ^ 

£ L£ Ju ^ r it "i j l£ jJ t i [Ium ^_J-^V i LLa-^jJ I (J/VJj * i j "w- jJ j j i \ I 1 *i j mi 

hi J J^j^ - * 0^ ' 4_j-Aj^j ui In (jji^-lj .«3L_lj>JI uj Llijjtl^l 1 Tfl 

lIjI^LjjlLJ (Jju^oL^ 4_L^Lljj oLLjJj^jJJ Cj 1 j3 i-^J ^jX. ^JJUJ < L^3^JV (J/VJ 4_J 

Ljj 4._t,Lj 4_LfcjJJ 4JVjJI ,(jfpjL/-JLi Ljj tiaJjJ u_3j^ju>a j^^ui JljL« 



■ 



JLsu La j < r\ C 4-_ljj3->JI Lj^kjJ^-ljJI LlL>. iSjjfi 3^ ^ Ol 4 ^ V>^J^ 
4j1 CjLh y\\ oLu£La . . . 4 j q^j C < jfc j ,u> I L$jI j-A> ciijj.^ _ f ulrtlj 

u! CLH^' Cr^ *— ^ mu$1 j U^f 4jI g.1 qUH ^ajijua j u.*/^ ♦ j»_auJl La? • (( (J^?HJL>^ 

< " 1 1 U> J . 4 h 1 > a 4J_xL S^-tJL^ <JL»I jJuoj Lj t- « j L-^l mi ~ ^1 < t7i f ! 
JsLic <hrt~ Vt t4 mrn 0^->«-JI L&J (jr*^ 4-ilJI m£| 1 \-Qjju a\ 3ja 

^ MlUlj ^^L^ ^ ^ M) (jj^ 3j uJl (^i^. JJ-J-*J1 (j^J • 1 (j <>>J. 0 fcj 

3j <i Mitl dl^ Lai .^L^jyij t^Lj-tjaJI 3jL>*jj <. (j*u*j?cJil\ Lfcj^J 4C Ai>^J 
L^j? jc-Loi jJI jjja . Lo-zw LlaII *L£j L-JLLalb (jL^ 1 n't 

dJJj ^ Uj i^U-yi c^Jt oj! ^1 jISjsVI Jxo^f jji-^o eiL^ 
Transfer J^LUt Lij ^Vt I— ^ jl - o-m I— 4 

^1 HJu « o I ^1 tjjLfc^j ^jIxl a .<i~+j fj\ j-o-c. itiJL^ Jo-djjj .RNA 

^ 4jMj ^.JLV.-t 1 aJ Qj n mi!I tjf (j^-jJLflJL! 4_3jjJoJI^ 

La^IjJ j mi r 4_j_-l^ ^ U tj tjub ^jLa (jrj-3j-*. O-AJustlLcol L^ji ^J) 4 <|H 
4 4_LudLa ^ I L^j-£ (j-tt-J L^-jI L y^j n < I . ( I Ju>» ^j-tlfl ! jufcj tUuwJkJ 

^LULj iLLa^JI j-udjJLI {ya LjiJU Lul L^j^1j3 ^Jaifcj ^jt (^^Lo-A ^H-II 



jj^a 4JJ CjL*1£ <J£ JjJtJj L-A i^-iA (j^LH 4>d ,i> i r u i JLS-Lj (jylLv 

, 4^1 j^flL^o <J£ ^jJB 3 Jl>. I j 4 <a K (J^J-lj Lj^Lj * t J^*^ 0 ^ ^ 

t j^o 4_j J^Jtj I i '.j^*"' 2uujVl l_3j^>J| 3ji n J^OjL^jJi <j jL^>t_>l iJT 3 4,ulj ^Vl 

JuuJ . t-t i (j^ajtjd ^-L^: l_£4-9 3j- 1 1 ^ 4-3jJ i LiLufcj JL_iLaj (j^uLuj! 

4 y ^ " '( 4_^jLj 4 3jjjcu "ir mil mT 1 fjUt"y L^jV LaLl>.jJo 

j^s^I (J^l < ^^^ 2^*0^*^ *-r^J^^ (jf (jr^- * (< ^ * ^ 4^±jLj^_l3 ^lajj^fl 

(C4-^ASj) 3j-Oji lLU& ^jJJ ^LjjLa (jLfcj^J ^-J-JJj-jj (jLijLq (Jo^SJJ tfj JjSlAI 




J£ laS-Aj .t>yV? Jjjj^ l£ l£ l£ :3j^L_jJ! ^ 

VI *4j9LT J£l CjjI^ oli i o H * 5^ n II iSj^ S JJ^ ^J^a^ ( 3 J, :; t * n ) 



4_uliJJj CjI jl o r Cj 1 j uTj < ci ! 1 3 Juljjl ^LteJjl ^—jljl_>*jj tluJc-jju^lj .(JIjLjjIjjJJ 

Lq^C 4-3aj itj \nr ~i\ ijj^lo (J^O^ 1 IjHLd 1 _^JJ JJjLv jJl I J hiJ I 
Jj> Jl ^iXJ J t ^ t < n j I (jp^ <iL-?c — gjl c LL^i-I t trfc i iln IL ^— >J 3»J 

(>i-uL iJ (>0LLc ^^JtjjLiJI dljJLa ^ Wo ^Ll ^^sj .^JjlII 4 ij ^j] 

5_Lj|_p.ji 4i u^ o^a^j j^Uo t>i^ c^l ^jL^jJI ^ M^jj t Aspergillus 

i>p_3!>j Cy> jJaLWI Ijl* 

tjrtjjuj i4^>Lv CjLajJjJ ^1jL*Iii/Lj jJ ^ flJI ^j-Li^ J jl^" 4lJ 

fj\ (jM-flLj Lq-Aj 4jj, jujJI Cj| < j.^rlJ A^i.^tf J^>L_>. ^ I A^Ucj I * ^ **j . t— Jj I U 1 1 
4 jlr IjJt^ j . j-lanl 1 LjJlJ j3 i ^ "j I j ^jV 4_c3l£JI 4^>.jjJL) L^jI iii a Ljj>. IjLM^ 




^^I/j nil 1 1 j-^^J liih>'^ Jl>-1j l_9j^>* j^JU 4JL>. J£ LT^i * ^ * ^ lj9^-j>J 1 

d3^>-l ^jj-S 3jj?ir t^a 4 ^ jjj t j^ar < « 4^y>J JllLo <J-L>Jl IjLA jjl 

jjj jl cL^JlJI J^al t a oy>3 4^Lu JajjJI (1>SUj Oj-flJ ^1 j? 4 < » AJlU 

(LuUt LLl>. ^jjojJ jjfcj ^SLpJI J-udL) JjLLij i^jjlm (^L) Ljj > V jjfcj t (jr xiil>J! 

( _ ;r jJI 1 1 \n i t T Li 1 Miff \ 4 <i ^ flit 4^a, !>" i nj ^£jJI ^_ju>J I ^3 
^jjr *f i mI Jl^ CjI i ii -u <"wj^a^Jl jl ij-r j i n^j^-O J,rv-»- -j 1 VI . I *^ ^jptj 4-xa J Vi < u t 
CjLjjIjjJI ^l^. 4 i jimfl jJtJ ^lc (jj-A 4jjuakS <jV jcJjLl!! jjt ti^ll 4jISLo 
j^mi ft <jt£ 4j*.j 0^ < "»^>J JLiLiil jjt 1*^11 J^-V^>«-H I j-A (jl Jj *4 i nrt i 

e-JljJ 4 <r^ ^ :4jJu^aE,r J I 4_Ljj!^_5 (jiO-xs j i i t~ 4jV * Jj-Lo JJ) *»J^— 4j 
4-JUjl CjIj ii mi 4_Lsa-3 i^ljjl (J-4-*J ^-Aj t<jj_jL«5 ^^i^Ilj 4^^ < »J^^J ^ 




4l>.\^1lm MjJ MM II ^^JLOE-U ^jJLu^ Mjl 1 ITT 

' tn miJ ^j-<J (jJjJ 4 * — * frl J Ui Jya ^^J^ frl <1 tut 
tdJLiJ — ^jl o oj (jla « ( yu lmj uy>. \ \ $ a . LjjjjI 

<-_tJj 4*C t mi ^yir. ^JSj^a Ll! ^jJjuj .(_^alj^oVl L. < 1 1 imJ 

oy>*3 tUf il«JI ^j^qU -uj^. -^>jj 
.early-onset dystonia S^Ldl Ly LiajJI Jlx 

Jill ^JLc fljIaJVI CjUaj-uJ C£>> 

JUJL>. cri^ . (j^-i JJ^J tull 3_iUL J^Lj tiaajj^o 

a \ {_ya \ q t j i^j Lcj ^ mi ^tl *1 — i ^ r I 




1.1 j j-ii ( ^ I 

* J « " ■ t>«*! O^i • 'j " »l 
(^l).^l 



I \ J J kj 4 L^J^i J ^ I (J I J-A CjLL|_J>J I (jr^l ) ^j-C 4_j9^_*_> ^ jj I Jl_lj>.jJI fr^ Mill 
JL>»1 LijJU ^jLui^ L^J ^J^J 4.JVJ JUI 4-5 Lj I JLA^ 4 1 Mt <fl 1 tS>j-A <. r j r ulJ 

1 3 j U ! 1 ^jjl! ^p^jJLI Jj^jLjlj (jjjJI jlj-^Vlj i 1 j j I <<» ^j^ijJj ^yjL^jJ J-^Lc 

JaaILj jjb (i) ^ j^ j^j^j£ <J j£ J-j^oj (^jJI cA^Jl I Jui (j\ VI .Sj^jJLua 
LqLcj < V « ^-Jvl ^p^^o uu nij »-dJjj « 4 j i^jJH » oLLj_>JI ^ ^ i m I 
J^oLSJLj ^J-^J ^1 JL-ajLa t(j^ A-y Tt < it LjjJ-£ J-<*J :(jry3B-LJ c-x^i m^j 

^j -i < ^> 1 n "< ) (jVI l^j-jlj \'t*t < \\j * flj^jJ! LuLj^>J 4>yj>J1 ljufc ^J-^J 4 1 1 <i j 

:(j;^>*Vl jJj 5jJLl j^SJu «4 <iK» ^yJLc. or^JI ^gj)^ *»j .^n ->JI cr^- 

C r i ill LjLj_^l 4 pKtl jlj^Lj j q "< ( tt JJ . . . ^ I ^jui 4^ I (jUi I ^j-o \ ^yj 

c3 ^ 11 ~13 ♦ ^ J— 4 4_jL^» (j-^ jA^V ULj->.|j ^n^^L!lJ Ul j lj < < U n £ Cjlj-^a 
Cjj^SJj IjLa .jlj^lllJI I Jui ^j-x JoLxitJ 4jLi^j 4_l^tjuDj l_Lo JL>.IjJI j j ua a 
O-^J » 4 j jU JLw ^ ^jJLl J-taJ 3j-ja <jrp}ljj 1 m ^ «4_*KJW 
Cjj^SLj Ijjj i IjIj^Jj j mi r 4 hi o ^ ^1 3>j n< r ^^Ij^ Lu jJ I \ nht <\ 
^yJJ J^-coj JLLc tlj, \ >- j mi j! 3j c (jrlJ^LjJ ^ mi "< t <( 2Lo K H )) 

L>M \ jJI ^JLua^ 5 ^ jU-^ u-i^jr. ^yJI (^JjJ cyJ^JJ L>^>^ OJL^^- 1 -" - *-iJjJ 4_«jM^« (*) 

(^ajx^lll) . ^uirifl jW^' L^i^-'H 1 ^L^y JJ^J tc-iAiaJI 



« nj Jaj_±^j JL>Jl jljL-3fc_il 1 , 1 m J . jlj Vl Oj^jj 4 i » a\ 4jLcj (Vc 



4_ 



<j^a 4^jJa ^ps^-lU 4ZLjLa-oV ftflr Jl^-IjJI o^V^ : 4J_4 ,jjJL>- p 

.j^oJu La ; U ■ llj ^ n ^> t T i J ioJi 

4 j <i" ^ 4_Ja 1 iV La I j i^j^^-ll 4 >t j f^i j f (jjl.^.Pi i A £j> <itn 4jjJ ^/-U 

LajI^ i4JjJ_jjJLl CjLuaJI fj] ^ If ^jjil ^ ill ^jLaj^jJI 4^xfl IjL-A JJLjj 

^^Ja — fll_>- (jjiLscJ $\ JaLJoxj J^Ji-J (jL^ itljLLi_^al_l_i^ l-jj l JjLlu 
LajLi^s I jl ^"<r 1 (jjJL>Jl *Ljj3 j ^ In j ^ jj I j ul\ \ A * jj . 4^a^j JljJo 4^jj1 
JLj>-ij (jLS^a ^ ! ^jju (( 4 ^I'S)) jlj-S^ CjIj— a JJUC 4J_4 j ^ 4 V 

tiJLLA Qj^i f n is < ijlj^j 0>^^-*3 4 > ^j-L1 jl! jL^ I jij , Cry? 
LilJj JL»jLJtj JjIj^Lj uj^Vj'J jl^Ij oJLLa Ijlj t^iiLA >Ji^ 4 * i ritlfl 

. v ^4aaLL^I 4_i^j 



ft! 4_LuijUI jt 4_iAjjj— ill jt 4 j i inTI 4_j^j1ij 4jjJaj (^f 4JL3J ^3 
j m>. (j^- JJ^J M (j- 4 ^3 jJtaJuj l_jL?c_>J I 1 $'tC ^_ JuSLo 4j^j*-c Vj 

< nnj L« J£* jjb j j« ' I ju>.(^Jl jij^jJI Iaa (Jj-L> (jt VJ 4jMj 

, LI nf 4-tIaj^j Li~4 Jl»-1 j <j£ 1 ^j-^j 
(JJj3j^v ijr} * ^ L7~'* 11 LaJJ-C Ijj 0 i » 4 tjj) ^oeJUA ^yzj-A ^J-ual 

jJl_u 4jI >U^V j^j iJU^Ll j_jjJ (j^a L-djJaJI JlJu=. ) AY Y ^*Lc ^ 

j j *f » \ I (j5L^lj . , V A >o| j_u ,j^a L&I^qI \j 4_1jLc 3j -» 111 Ifrj-j^. 

LiU j (jl^ Lajjj ^ 1 ^*Lc ijr 3 ^JLui 3 JlL ijr j3 5^ -jt 1 11^ i ^^'iI^Lm/ ^jp^ JujuJl 
< ^ uXj V jjj ct, 4 >. 1< j5j?j . j-c jJI j j^jlJ! ^IsjJLI 4 « j lU l-aj-wu 

1 4!* at jj i ^.jlf jjji V ?ul tUt ^ ^^-lm dJLLi ^ptjJ 4jLfl nJt tft!L 

t^uLk^ai! ^h^jl rt in I (j^a ji£t i 4jjju»J ^jIj-uLuj 

J^jQJ Lo*4 Cj_liiJI 4_iic <jr ^L ^J^UJJ (^jljj (Jjl Qj"' fMlft (jL£ 

(jj j ii f tj ^JL*1] <L_aKJI (judillj J j jj 4j*jJL^_II CiLujS-Jl < _ r 3j i^jjL_Jl V j^aJuUl jj* a\ t -kJI (jjiLuI 




ciuL£ (^L-uSLjj Oj-^ 4 * vj j k 1 4-^1 J ; Huntington i. Is Chorea 

. t>y>Jl ^i^. jji-*Jl Jj-»." mil ^ (Jj ( I4J > " 1 i*f j ■ ir^ IJU4J Jt 4.n n 

<jl 1 fljlf ^^JtjJ-JJ . pjeJtJ L- >i3 J^jC tilot-J! 4 1 mi j j^Vlj 

lIILLa (jjijJa 4_jJ — a_jj! J-jLtjj^JI ^ ui > "i~> ^"1 >■ 3jjJ_* a olj)Iinl jJcsJuj 
0. l j r <jL£ ijj *j-U £>£LJj» 1 u )U f . Ti ^"tj »iStt ,t\T 4j a 4 jJI 

^j^Lj j^j-Itl ^Ljj^JjS CjjLL> L^jLs iCj; ^ j*> .i. a] Mil j^JjjjJj 

l j r A (JjLa ^_xL>. j-^l^J) f^jb j, ij^ljLa Sj^jjtjj , j) o^ljLa SjjJtj 

^-L-uSoj ^.ti/llj CjJSL*JJ *jjiu£. ^jp^Lill <jjSa}\ ^^fl jiitJ ^>-o t _pOjJl I ^jl 

^ mi r j-ujLjJI ^jj-oJ 1 (J^ljl 4JjLaJI Lr ^>l_4 3 j 't'-uu (j^jS 4 __>1o^_1 I j-ulj ^* 
(^JS i^JJU C^ul^ »4JLl->J| LjjLo jJk LdJt ^j^Lll \ d *\ < id Sfj^al (jJ| 

CjL<sLc. J ^jlc 4 j *r j ,4 Oj_u (j^i ^j-fl (j^J ^>^*t L$-* ^JJ L?J^ 

4_jjL_*j ^ J>J3 M * * * ^ 4j>L-^ ^1 ,i jjJj <.jt 1 mi ^Ut 



^.jjJ ^JLo bjJa TV \ J2^l ^i^. tiJLLA Jj? ^> LcoSLjj ^3jlj 

JU3 1 j^yA L^j! ciilj t jLoa-^U 4-9 jL>- 4_cLae_*i Cilj jJLuSjg cl*jL£ 

frVj-ft ^Jl j h m <j I <i<7 til (3^r f in LqJL 4_!>l » S ^(Jj-Sj <-« pS>j » nUTL c-jLu^j 

Cj 1 j **i n M (3^jJ^ 1 J-4-«JI wJT j->> i 4j j-LxiJaJL I jll ^-9 

iLr ibjJLl ^jJIjJLj (j^_L»jj (r<j 1 II (jjj-ii <jycjj> ^^jMJI ^?e__>J1 ol^ i « <^> 

r t \ injl ^<u . «^jJl t., <^r < dl 4 yc ! )) : Jj^ 0* * Cr Li JUjj JJLC 

jus LjJ ^ UjI j nir, jLlitf ^1 : L >y>JI ^ Ustj cjVIjlII 

j t C.J £j\l\ i<^U jl^-flVt <ji-J ^jJLA ^^j^J JL-S-fl 1 ^ j a <j I !u V jl ( " » > JJ 
^j-A ^ \AX ^ 1 r < du«<a ILLa ^ 1 5 £ tda_>JI <U ^ > <■ "« ilj ^ ^ 1 1 

4_iSLl j itiJJj ^ lr j-^Vl j ucaldJ pJj ir^U (j^j>J I Jj-C 
. 1 ^ Jj^LJ 3 j j <n nil e^jJo JU£. Luflull (J^lJ>J I J JL_>- 

4 o ^ t, I dJ 1 j Lq )> i ^gjj) ^ < < u 4_j-dl OJlj Jl^ j ijJL-uSLij 

4 o S , V 4-Jal j uaJLt ^> ,A..r„ 4 ^UfU ^ j A ^ i JL^v u .r-l 4-^1 ni 

»*jJl ^ L g-i J I ci>! j 1 mil ^^Ja 4-j mijj , i ^ ^_luj^oj^_£ 

. « (~< < "J-^I 4_4j_9 ^ I ' "**' I 




IN * 

^j^a (J-jj-Ld jl J j ol (j-jjiSLj (^tj>JI < f <>J ^^Js £ I (jju «4 cJL£» jlj-So (j-C 

SjIId^JIj)) (j^ja Ljj I ^ 1 1 3jLa \%~) £ ( ^rujj^-iJl i U < fl j CjI L aLjj)l-»Jl 

LjjtJjjG i^l^jj ^jJoeJlu rtv (j\jj^J jJaLLaJ I mJI <j1 jc-judIjJI (j-* 5 j.g,<Jl 

USj . 4 l"< a j-kS ^ I jl>. 

L*jj tL^J^o Lin <ij 4_J_>JI JS-lj (j-uj^-Jl fjjd el ^jl 4_L£J ^Ij-HJI IjLA 

U T " * f A O^LH 5 CT^ LJUl I JUfc JllJLSfcJJ . jLtoJ^M ^yl^. j»jLiu 4_jl>JI JjL3tJ <LtV 

4_>j % <r> Julj^J <■ < i mj i4-£^_>Jl ^^js jn io j_tl ^j— J_>-l J 

La I ^ j j i uJ Mj^->-t <Llij^X ^j^l^al 4 nm V (-ill >^ a i fj j j y Tt ) /t> ^y^j^c 

.^*^Cerebellar ataxia L7 ir j -^1 >a ^Ij^Vl ^jla jl-^Ij ^Uj 
^ t (j-^ ^jj* jt^Si Jdf (J^-il Lcjuc 4j1 ^jX- <-ij>f joj-oj ciILLaj 

.4-jJa ^ ^tnl jJ I <j£->Jl Lj t Lj-j in f LuOj— <a < «, i ( n*> ^ I ^ diljlj^j 

SIjIj ^2^- u-iLt^a-cSfl jj uaJ ^^3*1 Lt^lj^a? cLILlA (jLfl i4^Ltk>VLjj 

(-3j^5tJ Sj^SJUI <( 4 pKl I )) IjLaJ CjVL>JI JS ^((Ol ^l5vll)) o!jlj£i 

^ t c_3j^>J 4j3 4<ihV a Ij^o I 4lLu ciJ LlAj . ^ L_b^-jtJ ^ {ft n $ ^y* 
0 1 m -wj I JL>. I 4j t JLj e-jj-B 3^«>o ijr JjLa jJl^V ^ ^ j 1 £ <j-u ^j^u j lj5JLfl 

(JSLiiu j-Aj * Fragile X ((^^Si^il 4Ji£. ^lij ^j-^j-^jl^ 



(^w^JLl) .^jiJLI < , i.nj (^>*J1 O^^ 1 u'- 1 ^ 3 'cr^f^ 1 ^IP' ( * ) 



ili J Lsfcj LttJLxC.) jLt t a J-J-C. jju (jr^- ulj * ^ < MVltl ^j-c 

S>j— o cJlJ I ^JLc ju^_j LajJLcj ilj^—i-o Jj-AJl (jj-^J 5»^o ^ ^ * " J-^V jI^SLj 

myotonic ^,1^ ttl >S>lJI Jl^ oUj mj * ) *\ ^j-l^^oj^ ^^JLi <jr^x ^ 
1 ^ j j in j Lj.mi) L^-x j. Mir ^jjul ^ j-i^f cdLlAj ^dystrophy 

fV) « * 

^Juu L^j I 4jijJL>. u_3^iit_))) £ ♦ (j-u «4 <iK» <j Lmm ! Ju>. ^dL>JI fr^AJI La 

l 1-3 1 1 1 J I J i nVL L_3j_*J 3^jfcLk ^y* 4-jL^^U ^1 J A (jyJ^ ^ ^yA_oLj ^1>- 

j! (jj-Tc 3c 77 i, A ^d^o -*J' V i"i ^^Ji vt OJ$^ {j-A £)\ tO-fljJl jiiiJ JLua 

I Jl_jl_j — ljli 4_j i j| * lj— ^JL-olol ^ojJLl (jj^j. < n <j1 t^>i^Jl (j-^J 

^jf (j^J •cr^^^ ckH?^^ Lr* 4-3t_4-uj J-kl (J>^ J) * 'J o' J-^->H 

LjJj .j-*— coil (J-o_ijLi^ (jr ^_tjuj LjJ ^j-a 1 ii t^> CjLaL>. JSLifuJ CjIjIj^oJI ^JLA 

(j-u C_^J^>* (jj <^<J mi J I ^j-u^J J Jjjfl 4jJu i (Jjl^^JJ (jt « v iTTJ 

^iiit 1 Juj « ^jl <i: 1 j t.j (JJJ-j ^1 u^j ^jl n ill 4__JV ^hjjL) jJI 

_ ^jry^LU L^jjjJ^ jJ ^ ( < <Jj iLa JLx ^1 4-Jj ^ , ui ^jL_SJI 1 ^ j m 

HI 



j J mill < J o Ij*: J 1 *1-J iJfr *4j1 jl) (JjJl_jJ1 j J tit ft "A\ (JjS^J JlJ>j .jj^Jjl (j, fl 



(*)- 

Lar lh/i VI t^J** cojt J£ ^ LT^>Ji JjJ* tiUlL^ jlj t( j1j> LaJl j^CL ^JLdJ 

^ mill Vi-v I ^1 ^ Ix £ ^ lu_^ r> V L_)>L_>J I ^jl-a tjLa i^JLlILj 

(jLu-'iV i iijLjtj Lcj . oI_Lj_j*J1j LM_>J1 ^ < n ^ ^" LojlI^. VJ V 

(Jp 3 'CK 3 i <1 J*^ ) • jJLt-ot j-Q-d Ur^J JM-^f 3 \ i i i t ^4jLLj? ^jJojJLl 
4jtjaU (j^J ^-J-O U^J^^ <JULC J^l L*J JU^ t_cm ^ tTjIjlj^J 



Ci\ <iK lji^>^J ^jjj^Ijj 4 i u <i 4_jjd 1 o AJ ^ ( : (j-j-i jJjLoj Lt£.j 

Cj I j 1 I JJLC 4 2Ll^LudI £ I ^yu 2Ld£ <~i^1 i>Jj S^ljJiJI 4-J^ JJj 

i 0 1 i lb £ ! (j-u 1 j I Q^j^Ijj 4 i u q i>. 4jJ_1^ Jj-iJl Lol . Jljw!j_) 

oljij^JI J,! c in? 4J>1 ciJJ j j^ul^ qj<j lm ? (J-» Cr*! ^ ' O-" 

JT I O m Cy* (j^-A ^ tl!l_LA <jV < i U n 3 JLjv lj (j-ujJj 4—jJal <^>l CjI qK lij^-lj 

( n ) I - 1 »— 

^Jl ^ ciJLlA ^ |J ^ ^^T' 

t4_LJj ^jj -i^J Lcj 1 0 "Aj j\r\^\£ SLflj^jJLl OxLuj . I jj lP=»j^ 

^ JT ^ ^Lj I «.Ll^i£ 4j1 n u i iJ _i^>JL (. ilt^lj ^jV ^-oSLj Lcj Lj^qLu ^.xjLu IjJojS 

JL^vl^ . JL^xlj Cry>- \ J-A J£j . 4^Ull ^ ^Lx. jJLo y T< > A 

Ulj j.ic j >■ jJL_£ Ij^La ^j^ii—JI ^jJlj_j>JI (jrj^>- A * * * * 

o\£ lib * ^ ^ ^ C>* ^ ^ (+) b>^ 

^ dJLi^Lfl ijjjLlt-^l I JUk 4_^l V ini 4 1 1 rt > La ^1 4^wLw ^ JljLs ^jLaJI 

( L^flj^Jo (j^l i /)*C « " j ( _ 7 i>- 4^JVI j-jj^ (J^Ji3 ^ Jjl j-JoLj/VI Ui.i>- IjjJljLj 



V jjJwVl I job ^jLfl * L^v^jijJ! pie. J£ j-* j*j U J-ca9»JUm 

.^jl m,h< Lr l^ JU^f 

s 

UT lll 4_3j_*_U ojufca. • "< T '**' ' ^ U^J^ 0 LV° Sjuxlj 4_JL>* < h mm ^JLs cdJi j^aj 

jiui! u^>- jJl-u c >.U_^ Lgjl f ^ cjIjI^oJ 4 j hiLaJI 4-IqI . « ill 

4uL>» J£j ^ILyJulA CjLu_>. £ ! ^ CjIjI^j J^L^^U 4-J) Jji.jJI 

.j-ux^j La 3 j 4_<-uljJ 3lj_al c jX- 4 <r> j9 jJL-uSLjj ^ < fi")Lj (^j^j 

^jf c_3j^jtj CoL£ j \ t tXjj (j-SLlj tSjLj^w 4_ae_ju3 j 4 < JL>* L$j1 I Juj 

^j^o <jl£j . oLo^Lc 1 $ mi n\ 4 i^ijjJLl 4-jjj ^LjjId J) J ' "J JuLc 4 m>4 

<_3>Lsfcj 1 6 << f j itlilj <jja oLo^Lc 1 $jir d>j gtS JlJs SfjJU oJLA (jt *^>U 

*U»Vl cJ'u .y-LUI r ln. » 

J i^^l Sjja-caj jlj-flVl i)\ ^| ^"<>U J^c 1m < & t> Ij^jj 1 4-j j , V > j 

2Lj>.Ll^ C .-L^ J ^ i5^-3e->Jl SljJU Oj^LL (jl Ljj . ^r^jV mm »\U f I Jjufc 
L^J JJjj S L^J ^Ol^ liLft > 4jj j "t . u <t> 4 j m, 4JL^ ^ 4 t frjuU L^J 

cl*jLS Oj,.m '^j .«4L I JLx^w)) ^4 rn \ tt 4l*jLwLS .^jJLfl La fLJ^Vl 

L^jjJ (j^ij V <V»H ij^. Jl mm mi L^jJ 1 int dJL^ jl^ SljJLI 

<2LajljJI 3wt jt ( fill 4jL^JJI L^Jj! nil ^ j i"> dJUJLC f-Luif 4 <^> ntl ol\Jb ^ 

1 $ >JLfc I g ^ a i lAj 1 >n a {_yz IjljJs ml V Lr ifcj 1 1 j j ~i ^ Uaj^l ^psj-LL jt 

4jla JjaLull L^aJtj j^al L^jJL^ ^Lfljjua <jl .^^Lc mi "wt ^lj-^>Jl 

tjtaSLj t Mirt > J"i ^< 4 4^u/Lul ^ic < j Cj^Luj jJ . ^Liuj L«£ 



1 Luafl fifl'^fj . oLqjJjlLI oiUb 4_3j-*_na 1 'tC I ji 3c -t^j ^^i-^ *LtL>Vl *Vjjfc 

— ^ " ^ J 

SljJLl .^^Lc >Lj (j^tjV in "it I ^JJL>. ^ J-JU li^jL^J t^j-Oj J£ (3>3 4jl£L>Jl 

LgjjJ <jl 4^jJi^E-cllA ^^Ioj-jO ^j-* LT^J Lgjol 0-j_sIj m£?j 

^juiJl <Ulj-cd ^jox-J (jufc <j^4i 'O^lA' JoLiiJV 4jUI (j* i n VI 
L^jjJ ^jl Lol .^jJll 1 lUb ,Jj<i 4jUI {jj) .Md^ 4jjJ OJ^J jL3 *1 La S 
i^jjlj »jl mm a 1 g^JLa <J£ JLqJL>.|j <j <i ir>!l jj-a jl 4jUU 4jLo ^j^o VLaJLvl 

a- 

SljJLl j-j-itJJ tjJoSJI 4 j i gj < aJl&J 4«j] jjb ^ijjJI jLjJu>*VI 4 It AjLo J£a 
^ 4jLa Jjl^JIj <jL1I ^yS <jr) mi <i VJI J^o ijo^jJll uJ tlxjL^ I jl Lq-C 



(jr Aj 4_a jl i r\ <z Ll-iJ I ^^ul j i "J>-P U . ^ 0 r Vl 4 i jU (_>"l J ' "J^ 

^jl Cj^ ~r C jlj i LfcJUu till J ^^i-C Ca^aJUj . ifL 4_IuL <^>L-£ ^gt-ft, mJ 

j-jtloILtuu V 4_J£L1j ij i n "< Mill 4_j^j i nj (jL^ 4jI (±< J >. k.j j i id <i 

(j I Juj3 J-Awij^oVI -jx. ^1 j-jjlj jl . «4-xiSL>JI , v j V i-fr^cv. 1 <^j^">- 

« S 4 JE I (jy-ic 3jJl2JI cilj jJ ^vSIj ^jj 4— uol_>- i Cjj q n u ^yZLo (_£^JU 

Cj^j^u ^ ? jk" ",j ^ ^ai aU. ju^ 

^jjjJI JL>.jJI JJlc jj? (J.iuL'fcj j a Laj ^ ii o tiilj ^jL^ ^jlj << <t- r 

jL^JLSa i^l ui-UI Jl "< a| <!j>Lj jlu lj-a>-*j VI IjjLUtj j^j^ 

f y y\ 

^Ibj JU ^JIjlAjI £yz J^&\ Qj) 1 1 mi n 



^jl_3 i p *j J ' ^ ^ 4_*3^ju>a jJaaeJJ (jj < *o j-t_~j <j_xs jLlitj jJx. ^^l^wj 

.4JLjLjl]! JSJ Ijl j 2 O J* rttb <j>-^j jl >a <uL^ tjl j : ^Vl 

J^a (jjSLj L>^J J>"^ j Lj **< V VI (jj^JfcJ ^jjjJIjJI OJJ 1 S^J tj 

Cj 1^ mi it I j 1 jj, I <_ < *i S <j^*->- pfl n\ I *J <-u ^JlSLjj . 1 rtU 1 Jj* ! 

t ^ r*V) <ji 'ij rtUtl t_£jJ ^jJ jJ I jJ I LjJq Lie- a LfcJU^t JjJL_i-3 <4 j jUll 

4_jjJ J^io JSLa :edJjL_£ <jui-J ^oVlj .(^djJLL j^jL-Laj jlJs ^SJL-ilol 

^jJa j . I JL>. < ril" V a j—a I I JlA j (4jUI fjyJb (j^ 1 11 «y->» (J ^ I 

,j n * t 1 »1 0 Ir JL>.J .4_LjLa <1-lujLuiJv. 4_i-uL-uj>- I <^ij I (jjjb jl ol>.Vl 4-*uIb 
^jL) ^1 4J*>Ij 4 > mi n VI o*1 -vl udLlA (jL> ^AjLjJ*.! JUlC ^j-wLLJI <jt 

Ijj-j^I jJ Lo^a VLv jin\ 1 (j^j^SLj ^-*P* < c_j 1 c j i c \ciV> 

♦ LjI a p ^< (jj^Lj ^jLj 4_JLjjt ^1 j 5 u.mi 1j VLa.IL>. I ciJLufc <jLj 

. 4 1 <i ri\ g.^ Mill 1 <a A (j VL>J 1 CjljI^ (jjj 
iCjLjjIjjJI < njU (j-xs ^ m ^ VI c_3jJLaJI jJLc ~ T ' ^ — 6 J-^J 
4 j a 1 j flj Vj 4 4 u Jl Ljr & ^jJ \ i~t\\ Lg-La < *i A VjV 4 4 j-^ j >. j ^ Si 

CjMjLaJI J I ^-ar im M f.|j *\\ J I J -L^Ji <>Utl Vj jjl-LjJI ( v >j,U 

1 ^ <j . 4-jl m ^ LLa c-^J, I j j in« (j^SLi Sa t ^ j hull <;!^-!l!I jl 4 < I 

( j^uaJj 4_LJ I J-xia Li 4_L>Ji ^yJj c-^JLl l_u_aJlj i^-SJI ^iil-i i « L $ V I J j <L 

VI 1 1 a jhr LjLH^ o!j ' ' J I (1)^ I •- Ju ^ ^J-^^J • 4Jjj 1 f u ^> j i^ rtt 
. 4_bj-*_^J : <jL£L11 Ju.V-m. Lui JU 4-aj^_>3 1 ntitj JL-S 4-jl 

L<ul J i 4-J Ltiu *<^Jm J-fc-fl 1 *f <1J M^jJI ^J-U \ C i i u-}J 4_^^-A-XJ (^y-Aj 

^yl^. jjljtJI JLlc. ^pajJll tLLJli j! tj^^i cj-S 1 <j~M r j jjk L^-l11 j-aljJI 
jLLo 4 jlr OxjL^ U^a ^_3Ju^JI ljufc ^Jl c-JjJal L^jj ^ (-ujj Vj .(jj^*Jl 

CuJt^ (jj ^"i tpjijl )) : 4J^La j \ ( aSLjJ (■ M ^*>J ♦ CjljJ-ui j Mif 

i^^JjJ I ^jU"l i ttJ Vj L-xu-aJfcfl \ iTi'l ^jl J^lalcaj i3jJt!iJ I ^JLA (jl 

La 1 (jjf^j i « 4_5j^m (jl J n~iC \ ^y^y VI » * > 4-jj * i^ifl ^JLj Ij-^I (JJ^ 



IjJLsLuLl! J^lLo Lo^JlJIj £j0 (J-O-Jl (JjjSUI L^Ia-uLij ^j-A 3JLJJL£. Lllm1> 

4-iii La (^yi^. Ijl£J-« <jLlo^VI *[>>*1 J-cb (JJ-^-* t4 <' 4,i uoL&j 

^yic 4<i<ima ^^j-ojU C^jI^o . (j^nV mi" J^jwj j ^yl^-J U*-^ j*JLC 43* 

Li <jl 4 aBaalll C-uL^j . «j nnll 4ixjj*j>» ^.a uu CjIjJI 3^-*-^-' JjI^-*l! 




0 



. i 

Jjkjj L^c 4jjjj3 J-4-»ljJ t«i Uj i Hi)) <LqJ£ ^1 J 3fcj t pi 

.4jjL>JII Sjl * "„,,,V1 <ys <U_aL)L "i t a ij>iu 

cdliAj .^j^jjTi i^jVl Jj-jJ^ U^^A L'J ' " 
4_Jjlo lV 1 <ij I a.lif 1 ^j-tjuj^a j^-^ cr^ - >-**^ 
Lai LLo JLdJjJI j . (jjW mi A Ljj>£ t ; < j <ii 1 1 (J^SLj 
i-jl trtj 4JL>J 1 aJufc tOl^ <i In 4jjJ (jj^J <jl 

jl oi nl -vl <ys <_-^M3 ^1 4_^L_^ Vj 

t4 j o^j 4 0 K oL-ulj^JI SjLqJS iOlil mix 

. j I juta^c '.j ii U" ^ U ..if! (jJr. nji-aJt 

.oAJj^ < -,, ,.,! 2uJ£JL<5 .&jUU I jlaj ^ MJI <>" Ul 

i33j-s iy*3 ^L-H^ 1 t>* ^1 

<jL Jj-aJI (>aj t(jr JU_Ji o il <4 rt j A j (v^ 1 cr^ J^ 1 ) 



fJLt-H ^ Cjj!j_UI ^ aj 4_JjuJtl CjLjjIjjJI 4-^M-£-J .((^^ic cJj^j-jj 

. JojJLJI 3j as u* ^3 4 mjJu^JI 4_3>Lc Cr Lc JuJ>j^ t^t °i\ 3JI 

^y-Aj < 3j jUV 3jjU 

JUvljJI 03^? u a ^jj ^jjo 4_*_a iLuJ-^j LljscjjJlS ^^H*- cr^ 

(j-u La 4__jj^_* (jj^f ^^[3 iJjlLo 4,1 1 u j CjLjLoj JILcj j ^ jl ^LjjJo Lla 
.(jrjuuVI ^j-u La 4_i3j_xi Lu[^ i La-C.L> j I I Jultjc-o Lua Jl>.IjJI Vj . ££-uVI 

4j1 LoLu tijju L*£ LoV * 3 j j ^ 3L>.La-4 ^ I Jufc ti- »JL5tJ LgJlIc j 

CjLul>JI £)l ^ jt Mitl LxjI^j 4^g£L > . l-£i^_ju ^j-3tjj . 4JLuajijU 3 J^oxi CjLU>. r 

. 3j->Ji SjljVlj 3 juLi-JI JoL^jVl ^jjuojj I (j in j^-u i4_jj|jj j-tc Luajf 
^.Uj JjLstj 4jljjil ^JLc *iLa j^.jix tj 4Ju» IjU-i ^j l ^Lg^ ^.1 uaj (0 j ^^-ujj^aj^j 
ihj ^yjJI Sjjj-oJI ^LtS l^jjjLaj Ju^Jj t^LJ^ uJukjIj ^LJ^ 3jjj-o 
C-tJe^fl ♦ JLkII IjLA ^ ^ t '<j Juuf ^1 ^1 Jj^ll ^jj L7 k. .^jVl 

(^C, <±-oJL>Ji ^jus\j\ L-ajo-uS i^Lllbj t3j^a J£ 3j)U S^lai. JJ-^Vl Jjllii tj\ 
qmjl! JLj^LIILj j-Aj i4jtJL» 4-3 Ju 4>aj_3tJ JJL5C-JJ Luaj^a (j£~> ^jlj Jl>.I 

Oij jusj .3jjuuLo cjLLt>J 3jjuuJLI cjIjujOU Cy l23 ^rlU<^> c Ijlaj . Pleiotropy 

j-xLj Lu <ln,j<<i jJiJI ^jLuj j-aI I j-^fl iCjLlx^JI 4J9JU ^jj-JI L/4H^ ■«■".* 4jI 

0? Ljui^j .^c-Aj^jc. ^ La aI^jj*^ (Allergy) 4j.u..uij^i11 ^ j^l fjj jt 




0 pgjuJ^O jS 

J_ya jjl JL5t_Lt-uj > ^ II jj Jj j! j < nil 4ajJoJj LLo JovIjJI ^-pJ JjV 

Lol tCjjilll ^1 ^-JjJI SjL) ^ <- H i iJI IjJLiWjJ <j! f^LC jjjUS>j-5fcJ CjjJUl Q^JjLfcJ 

^ilrn mhj . (jo<j I JlL I 4_u_3l j^a >^L 4_>L«-oVI ^^-Ir. ^jjJI i ii a *L2J| 

i4 j t «^T1 ^jiLtjU ^L-jI ^ 4JlILJL1 ^ylc ^jUL Ij-aL jl ^jju! J < <■ r ^ j V 

.AjjlsIjJI 3LpJL) l^-u£ 4_^i! ^jjJI jL^ (J>^l CjUKjj 
£< jr *fuJ 1 (Xjl (j^ J ' (sr^J-* ^lri*,A <jj£oj i LgJ oil '^Vi ^L>)) 

anaphylaxis 4jj1^VIj allergy 4 j,„ ,,„^iJij Uj^VIj ^jjJIj . 

i((4jjJuJI » Lj^UkJLj 3 la Mill lg i ii <i\ p t <i>Ji Lj^Lx ^jjC gpuu i \ Q i tiny <Laj}L<JU jja 

-A ^y^mi j_L>J I £jj j-a aj c>Lljj— >J I LfejUj ^jJaj La>jj^>- jJaj 

^jLoj ^ji>-^3j t4 j ni en gfcqJl <j^a 3j ni r j-a jr> V ni lLILl&j 

(j^o 4_> j^a 4-djl uaJtia ( rtj nln ^1 i u ^1 {jA ^IjljjI ^uillL>JLl jljaWI {J ^2> tiUj 

4_btJ «lc jJ 4J£ V mi -ar U Cac^ J^LLa jLxgjl Vjo-ojj Lr**" 

(jjSLj (j! ^j^Ji 3jLj j j mi <Ti ^ j-V*< i ii j J>»Lc .^Ij^j 4_l>. jl 

4 i mi <m «»r j!\ CjVLx ^ mi Ju ^ya ^1 j j mi d J Ij jLfl LjlojI 

<juaj^c I i t^j ^ji-S i^yj-uJI SjLjj *_4 jJ 4 j m< mi at "iti oJbte^»juol 

.^JjJLj 4jL-s>U 

^jl ijSLoJ ^1 qIaVI ^ j 'T\ ^JjJI Jj-^>- 4-1 j) ^ ^ ^j! Luj^_j Jl_>o La! ^i^. 
(^JL^J J^JJJ • I^j_^i 4jVL>. ^ji 4J3JL4 (iJJj ^ Lu tbfcljLst^J La JL^O 

djlj (mi !! ^,^3 4a ULI CjjIj ^jjJI ^j-^j 4 1 mi ^jf cjI l^Ij jJi 

L_4^ ijULa! 4jMj jIj JU9 ^JjJI ^j^s CaL_ja3jJ! Jj t a ^jlj j t^i »tl 

. cat j-ll.u j 

u Un *^ SajJUL-a g uaJ 4_ojL^JI 4-LduljjJl JUtj uaj-xla ^j->- 1 4_tduljJ ci-JLafcj 
j-jl-ud! JlS_£ t4-q_AjajO SjLoj 3->jJ! 5 jLj ^jl 4-aaJl ^j->o 1 ^ mi dJ 4jwjjJL JL^Jjj 
CaVL^a <_,j ^1 c^UaiJ bijLaO ,„l j-I^lj .^ajiJ 1 ^ in jJi£\ ^LJI 
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-1 j-3 < rti^jj t«4 j iMl SjLulJI)) 4jLu£ Lt jA ^J^Jl }Lua-3 mi f j-^LlH 

^! 4 l£>^ J^Lol^ 1 jlj < » j i u j I o frh 1 <r ^jjJI <jL£ (j^ya 1^3 Uj-^J ^ 
c-^j^c. j-a5 I JlA ^j? ^ujjH JLaILcIj i^jjjjjo Lufcj UL>. 4JLo 1 mi 1 c 

^jlj * Uj-^j ^jl jIj^j 4 j„mi mj gfc ^jjJI <j! ^1 cjVI. <C< ^jLSa 

Ij _t ~< Jai LjL>o 1 i <il^t o (3 ( " ^ f "J ^ <ii$£tfl (^ya c>^i 

. 4 j mi 4 j i mi V. ^^Ijua £y* ^-^JjJ ^* ujf 4 n mi n i »1 

(11 mi JL3 4-xjLc 4 <i uaj ^jl—i- jjl ^jl ^wjJJ j j r. ^j^o j, k m 4jLj3 t(jr lLllJLjj 

lJujJ! j 1 c, JiaJu CjLjjI a j ^ udLi-Aj . 3j U^- 4 a jir ^jj CjLj^j iij mm 

JLjj. i j <j jlmjjJlJI JUjJL-j_^jV|j iCjLjLj-i-ojjjVl Jll-A t4 mi Pi f V) ^ jJI 

.^j^U J-o-ILst— 4 < .< 1 miJ Cjjllll {jji JUJl_>. 111 CjL^Lo jstl dJiAj t^yJl") rttl 

LllLufc ^jl . ^J^JI £yz SLuiJU <UL>. ^1 <4jLl>- 4 j n > ijlj->ij ^Un>%1l 

L^LoL> ^yill 4jjUJ! oL^^miUj jljli i>jc^J j^jJLI jUJI ^j^uJI ^ L^jUa 

^3 j ^hj ^JjJI (jl 4 rt j <i "fciflj . jj^JIj CjLj^I 4n & \\ o JUt {_yA 4 t >y n V > o 

" ^ f 

^^i^Lua jl (jrj_^^L->«-Jl jl 'tlr^J^ <j t a jl ij^l ">J1 L yj\ J mi Jo_« i jj, J - IL5> 

j-jL*1 < i > mi jJl^Ij <^t,l ^jjJJ c Jj c I < j 1 u V 0 * ( j^o LiJLlAj . ^jjLJLI 

4_> ^^Ju Lo L-r Tfc-J ^jjl^ CT^J * 4JLlJ-UaJ I jLjJtJI <±*£. >■ C.)^ (>l ^ J^b ~ 
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J£ ^Ut" ^J>Jl jUj ^JLfl J-cl jjy ijftjlfl 4jjJJ 4jSu^aVl 4_ul*^J| UxLmjj 
J^jLiiaJl Oj^Ji <4 <» fcJoVl t jU<i1l i^^J^Jl ij-LaU! :3Lxj>JI ^ jLl^>4 

3jL* L^j 4_*jLj9 ^ » JJ^Ji (j^o £jj Cjr fl ^L^alx- OJ^d (jr^** lJ-^ " .'l*^ 

3^qJJ 4jj 1^1 -*» j t r»l (j^Lal SLstJi 4jVLv jj^U ^j-fl f " 1 m Lg*£ '^^J 
u_J^>. Jj_>-jJl (jjl Cjij glo iLu> I 4 1 11I i5jj,t 4JjJua dJLlAj *Lrli^ 

j^ljJLlj * JjJj_4 j^C Ij^qI JI^j V 4n J * ^Jl 0' ^) > CjI^Il^ j.uifl 

fr^j (jV 4uuaj-C <jjj^£j i<±ajjS\ jC^jLp* jJuflJl JbT 1jJl3 (jjiil^ 

; 1^ i^>n > jj^ujJji 4-aLJI <ts*_i-aJl cJ5jjJ^> j-flijJ K mi 1 1 (jlj :^jjJL iJ X^^jk 

Ujjj i^jpb 5oL-oiU Luajju Jb! (j^j^j Uj-u j^j^T ^LSui! jJ ^ jJI JLi^VUi 

J I LtjUjj 4 JJUQ^ ^JJUI (J^LjuJU (J>1 (j I J^lij iJjJL-uJ^J L-Jj^dJL 

CjIj i^atll L^pij 4_* - oL>> iLjjjjij ^j^tj jJl^I (jl ^1 4jjJaUI c-ubJuj , 4-ojL-J I 
jfcia V ~r tjil (^yiLUI jL^->Jl <-\j^>.\ JU>.j j_i_l_u-uu 0 JuiJ ( 4j^^iJl 




4jj_i!l Lj^_p£L> <lL»Lulijj ^ 1 * T> <jl <( j_£ jJo )) L^Lljsj 4»5j^Joj 4_x£.LLll Lu^ 3 > t 
tciilj L^J ejJUrtJ Ijlj t 4J3 rtUll ^ j»£Lyj cJbj ^ Uiill CjL-juxxII 

l-aLSjI £>£Uj$ JVj oLLujj-jJ (j^ L i u ,v 4JLw ^ c*JLu>. Ul^-Ua ciJLLA 

jLlxL-ul ^^ic t jjfc <trv>uM ^M-ju jl^loll oJuJj ^ 4jjj^JI CjLjUI 

JLjua ^y-uj ^LaJ tjLiLJI ^ (jjjIjJLl Ju-/<j51j J£ 0 nl" j . 4jjJLxoll ol j ir> til 
4 j . i <i j ciiljJ 4,'*-, j lu jrt t c pfi'ia UJ-^ } "^J ^ J 1 11 ' Cr^ 1 J" 4 * 4 ^ 

. J <jjUa\\ CjLj-qjJI Lj^uSj * 1 j j j-^Jjj 4 orttU jljll diili Ijujo ^jI 

jj-jua-xll ^yjl LjJLCjJ j— aVL ^jU Ir.) L-<*-J-^jl) ^j^j^JI t£> * >Jl j tit ^1 
* 4J ^.t jlmj* L^j Jul C-oL^ -A j^^LUi (j^J^-iJ jL>J I ifl jjl J qe i < «> i»jJI 

Vju Cr> j i^La Vi i u»j\ Ja\ cjulaj 4_^^IkU1 ^jla ^jLa ^Vl Lot . lLlLxUI 

f 1 0jJ uj c-uL^ La^q i>L^il ^j-a 4JL>. c j^» L^-a t^.j i5> jl> ^1 4 o r ju 

^ jil J.^Aj.m U^j? t 4 II ^Ut^JJI djijjLJL 4-jLu^yi L^LJ^VJ 

S L^IlS J 4_j c^jLcoj 

tj^flLijj ^j^l^juj tjjjill (J^-l-i oj?"^ *Lp^M jlj^Vta rjLkjjVLj 

S^-^^ 4jj \ri ) dJLlA ^jl ^^ylc .Ljji^JI tixC CjIj mi"w L^jj-^- ^ U^ 3 JuLau/j 

^■jjLC <■< < uuJ ^^131 4 m^II oL^j^-loJI Jjl i ( _ r A 1 '°l c^-uj V 4 nj rt^w (jji-i-u^ 
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^jJi^Jl L«£ £Jj^lm Jjjlaj 4_wjjJJH tf.Lc3 3JUJL>. diL-yj^^J 

3 JLJ JL>. CjL-oj^ j ^_tdJ _ii JLaVl tjL£> J j j^LcuJ JL>. I dJtlA ^oJ La JU£J , 

(J^liLaj jf 4 j j I> \ J^L CjUiLiDI ^jjjJiyi L-Sj~xJ$ <jVl Laf x Ljlji^j-u JL^Jy 

L^jja ^1 j ^iJl *4_ul jOjVI ^j-ujI jJII 1^3 i J.j .r. Jj^ij Bjujjn 

(ji 1 4 « j CjL^j^yaJl <j-4 i h \~i V^a £_oj ^ojLa (jr l£. Jk_^j La tiJllAa. .^uijU^JI 

4j^J^ ^L^-aiL! jIj » : ,„yi respiratory syncitial vim* 

JLJLi 4 ' \\ A mill ^ < ,i n"t ^^iJl Lr> j >1L ^jJujJI (jl ^j-A 4jj1j 

(^jjJI J jul* Lu>-aj JjUj Jjul^j Lcj^ii jijjJ <-" f jfc j r^f (>oll j-±£. UrethritiN 

Lill i -m * ^^al \ A\\ jkA ^JjJlj ^ LiJJjLJ ^jjuUU 1 !lLa Sw^l <j^>j <i» JiS/l 

i>JL4j iTTiaSt 4_IjJLjJI L^jjJLJ ^ ^ ^ HaJ (jr Ul ij^I" tl jljli djUj ^JdJ i^l^JI 
l^Uj mi n jJLLj 3j-p*Vlj i4_i£.mi -A CjUjJ^ujA^ ( v H a La L^Jjjm jUj ^JlO^ 

j^Vl (J^i3 *^ (J <"r n m (jl (Jp^-ix ^jJI 4 mflj p^jaJI ^-^1 (J* 1-0 ^ L>W 

JjijL^Vl jj^ja J^JLuj t 4jJt_tij (j^j < c i in (^a ^Jj^j 4JLJLm IjSjh 

^J^jjX>* ^jja^aj ^jX. ii ir^fl J Julj ^jlLjj . 4jj-Sjua ^LLaLcuj L&i£ ^JJ ' 



wjljjJI i±xC Cj\j iU Ojljj j*.JLflJ JLfl (^ol V MiVl JLwl JLLc ^Jpl (jt <j-a (O^JI 

JUC 4__>- JL-OJJ 

^jLLi>. (jl ^ jJuaj U-Ja dllli <- u<» j 4 L^j^Jj fJt j I 
♦ <JLotx ol^als < . i > r uj till t^jjjji.^/l jlj-^Vl clii Llv 
LlL^Lc i^j^ujJ tj\ ^jjl j) 1 j JJjJl (jl 4 ft j rt ^ (^Jjw Cr l_C i JLA gjualbg 

3^jj»>- j-A ^LaVl <?JlA JoJj . 3_>LLjuj j-j-C Sjjjuaj Sj^SJLa 4jj_j^J! olj-oLaJi ij^J 

VI tUjiaJ U>5tJ L>-LLo SjjJ-aJJ Jy» f^j^l cr^- *3iJ^^i ^U^^U jIjullui! 4jjJ 
.^j^Jj 4_3txblj (jlol^cf ^JjJ L^jlSL-u 4jUI ^ ^yic Ju)j La 

♦ 4jj j (..ill CjIj rtUtl £y£. llsfcJ i4jL*jMiJI 3jJ^>J! (jlSL-u 

^JjJL cjLucXJ 4JjLJI jljja! JUv? (j] ^ (. ulxJI ^> mrtl JL^ c ^Ht * L^JLv 3 ^yjfc 

Jjljo CjI <i K a JuJL_>o Lr £l 4_jj^i_jud JjV < Lub ^^^U j-xioJLi Lul V] 

Jj—JI 4JL_>. ^ ^— >• cr^l *JtaI»l^JI .tfj—iaLLs)) J «(^>- «-« ^1 cr >-, u-iir> » 

4JL>. ^ La! ,«3jL!u)) 4 .j vi tjjSwl U?^^ ^r-n'J ^ J^] (jl ftjftJloSJVl 

k^jlC j_>a 4J>Ij_aj (jiloJu ^^LLo jl^->> J^j^j ^jLjS i^^iu^JI JuL^ftj Ju^-aJi 



^ 4-JtLa 4K.ui a {£j pi cjIj^I C«X. (jl tiUj tJ>AJ La 4 j < ^£j cjIj^JI 
jL^JI I JLA jL£ I jlj . LjL^LJ! jloLa ^ ^Laj ^1 4-lfiJJll JU-uaJt CjIj<h. » ,4 

jjSLj (jjjJI jlj^JaVLa . jl jujJL ji^— ill j "i ^1 t >o cuLm ^ ^jjJ 

2ba^L<La jm^I J«CtJfcJ Lj 4 ^-A t4-u<i «<i ,<u5> JulC 4j_cLill -A ^U^-uJj-Lx Cj La j U i 4 
<3^xxVl Jj^aJI <~<~r ^pJl ^iaLoJLI Jl>w|j . dll lj)< ugj j-a^l j! JUjJl j^jj 
. Ij^LLs (jjSL) La J « Ljj_oj n (j^J La lJljjju 4jh)t ^ JUa tU t tML jjfc 

J 4^jU 4^>Li 

Cy 3 ^tjJ * ^ Tj ^ ^^i^JL^ lH» u^'j *^jl>.j (o) fyui£Ajj£ 

(jl 1 o ^ t m n j i4_xLc_*JI ^yS ^ySjX\ ^j->Jl i^y^Llil _A jrjjj-jji^al>. jjo 
CjLwjJj CjLuj>JI J£ J-^SaJ L^JLajLj j! j^-< u jjjJI CjLu1j^_3 . ) ^^xjtyt^jZ 

<Jljj 5^)11 jIjUlLuiVI (jru iLd Juvj LaJu£. 4-u.i'^Lua JjlS Jj q\£ Jjj ni^L 

<4 i^^Lu La jauu jj^xT ^>Aj »lLU j ^yLt tfjtlA ^j^t itla . ) ^ ^iu*jjaj^ 

CjLuj»»>) /yaj «4 rtUia dKLoj)* Jya Ij^Lu 4 j iUtl O^L>Jll ^3 4-jJLt^i c 
^LaJI L»AJ Lj ^ (jrtcjV jLul j! ^-ua Juvlj jL£j .«(^Jjj-i-ut$VI ^yjt Ul Cj! J 
^jL>JI ^JLlII LwL^j La \j>J£) .^jLit^a 4jL 4_4j-uu! j£l Ja£? JLxlj 4^3 1 j *<J 
jJLu cdJj j-ja 43jUua t4jU til CjI jl JLxJI ^ 4jS ^ < r> 11 3^1 juJ! j^a 4J j ^ U > Lw 

(^ 3j_M 4 4 irl ^ CJJ-^JO 1 4, t }r JJjdVl i n "rT> |ajj *{\ \\ u\ ) L> \$ A \j-A \ 4^-ul J i nil 

I ^ t j! i Jjj) l^Lmi"i^I (j£. t4JkJL-4 ^ il-jI&j JL^Vl < tr> ^ya 4 nj ae 

. 4x.liiV I ^jJl! 4-iptjuajl ^jja ^j)^ m> t4 lij^ <rttl 4 <^>^ ^>.Lgj ^jjjJ-ojJj j^Ujj 
Ljj-jul* t jjj_g "i .a c_-uJ^JJ til mi /ya ^1 4juj! Juu» i < rtUji jj m^aS J^JajJ 




£-lj->^M (jK i .1 (jrU 4 CjJ cLlLubj . CjLLj — >J| jl — j U J^lj ljufcj 

Jlj stSLJI <jl «jJ Jj * cjVI j_y}a 1 cjLLj s**}) jj ^jj ^} 

4-$jkj ^jJL^LJI *V^$Jj . 4_u!jjJI Cj>LuaJI ^ <-'*»■ j 1 1 CjLl^jU_4 JSJ 2Qbj 
(j^Sa <jf Jj5^c_> < rt^- 4jUj i u wTI (jjjLiaJI <j t tiJJj : ^ n j A jJ<aj 

4±us -i>>-J cji^- cr^! J Jua ^ L>* Cr^* t r*^!>J' O-* o' cr^- * ' 

{j} pjbj cdJj <jf iZj-u IjjJs tciiJj j-jjJb <j| dii m >JI JlxIj ^Ij^oVl Jl>.| 
^ l) 4jjL£ CjLuLtejV 4 *x-ji~') *4jI i^LoiJI Lo»J « J>^ (J^' ^1 >jL - =t d 

Lr Lc t^jj 1 t d ^ *Ud>^^' JuLc Lc^j jJl£l ^j^JI ^^-Lb^o CjI m r ^^Ja Jl>-jj 

JL^J 4 ^J^JI j j i art) (jja 4jUI ^ j ni r SLufaoS. 4juoiJ VI ^j-^J ^ * La JJ*-J 

I JLAj ^yxoj^o ^ L-fll mi*<^VI 1 jub jlj^o (j^ftJ 4-jj t in II 

jj ^ t^ll JjLjuj jjjJI CjI < j ^yo\ju ^1 jt-A^L^o (jj* (jjJL>JI j j ^-gl a 
Jj^.j i^jj u&^£ i H*qLLo JL>.| i^^ijLa Jj^lj £jis ) ^Lc Jjistjj » > In j *r ^ 
L yiu^]j iO fk^iM^A^j^ J^>- jll ^ ^I^^j-jJjIjS/! U^>»J ^JjJI 4jj4 4Llo 
Ojjj .(jiu-jol Cj^LjLc ^j-a 4ijLc 3j Mir ^JL-^I (jJLc CjJj^I 4_<_uIjJ L3 JLc ciilj 
^j-A 4_£. j g tc-A cdl_LA ^jl^ ^^^V Jjlstjj ,tfjlj^j < uaJ j_a1 I JlA <jl I 

. 4 < <,i n > jj^jJ^ 1 Ju4>j ^£>JI tlrv 4_Lajlj -i j->- 3 (*J)6^ fl 5-^-) ^JLc JLaaj i uJ (jAJJuilAJI 
jlj-cl {j-a 4_uLu^v.j 3j j ni r ^^JLc Ojj^I 4-toj|jJ ^j-A ^"1 m i «l 4 <»<i^ ^LJI ^yS^ 
^jSLcJ CjL^jjujjjajjSlJI 4 n trk i a Sj u*C ^ Jcvl <J_1 Lufc 1 < I^Ljj-aI yfi 4 U h V <a 
I ,g la (J$ jnl ^WuJ jjJoLLo j mi r 1^14 i jjjJlJ j| J » "i 1 dVLj 4l in L4J (jl 
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^jJ! U^-Jl < djjJu IjlAj t^j^tj ill JLic ^Jjii jl J <u i u^i\ 

CjIjI j Mill c j£. gjLllI jjjjVl l£-*J^ LgJ.j > 4_j£j^j«SM 4-ut <utll iSt i J 

CLi\£j^c-A *LlA (jlJa tJLw^Jt ^ ^Jpl -^Lj3 £^ crH JjLH-^' A3^J *^ 

CjVL_x j_^Joj i 0 ill ((j-uiJL> L^jjjjI "<j ^cj jj,^ i a ^JjJI CjL^j ^JjJ j 1 to 
L^j^jLteJij LAj-J^I ^1 jl Cj\ j tjj mi til i ntrtVta JL_U1 Jl»LjVI 3 j mi m n"JI 

SjLcLiJI *jla <ya Lu iSjLcUa <J£i cjUI mTh „l j-JaJLj clILLa jL£ jjj) ^j^JL^ 
U ^,ut >JI 4 j , ..L>i,-^. ^-j j t.rJ I 3^ j 1^ jpljJo clJLla (jj T <K Mill fj\ jjuu 

4 o Mil j 4^uaj • ^ ' 11 S^SJ^ 4-L^JcaJI ^IjjJI ^i^- ADRB2 

^1 \7i\\ j Jo I miiM ^ ^jJI i(Jt rtll 4_l1Ujjj>VI jljll 0 nh a _ T _ ll^ 

^3 j < >> jjb ^jj-LI j-_JoLJ,l (jr jL^jJl! (j^j-ftilj — 4_u! j-^ii < 1 » Mill 

>L7 nhll I JL& ^.L^i Lc j) j m. I ^JjU SjLlaII 4jj^I J^-ajj . 4-_u1j^JI 

j.-L. mi aL^JI ^j_xJ ^L^O Lj^LJ*. ^ Vjl Ury>^l Ij^A Ury»J JL-Sj SI j mLml 

fjja \ YT^ L^J^la Lj (j-a 4 jnljj 4 <r>j j t t £ JU>. ^J] jJbj :^ ^ <rtfl 
(jrO y ^tl ^ JLclj jji-S JLj-^I ^Jx. j^lo La ^jLcj-t^j ,l-SJj->JI 

: (JgJ Ijl !t j j r ^y-uojJLl (j^t 1J 3JUJ mi II 4._il jl.U jjjJI CjLj-j ^^.uo^-a qsi >j 



i£ e_3j_>. ^jjJ (Jri-JuUl ^JjJI ^^judj-ja {jA 4jUI ^3 j^ojLoj clJLiA 

ojLrtj ^jJi MueJllI jL^JI jLqJ*.] (j^j^l (jr fl£Lj <3jL-^ I j-^ i)\ ^LaLJ! 

4j^jj 4 K mi ,a j_a oS^Jt tiilj JLua uLxjj Jlj9 <U i iML> 4 mi) »l at $)\ JijLa ^jLfi 
Lt-^a jryjjVI 0^j^j_ajj^ ^1 V„< ii j ^yk: 4 mn\ (jy*l\ cr* UtJ-^J^li i>»-^ 4_oiaj 

£jj*J « i ^j_4^jj^aj^J> UJ " ><"'' ^ lPv^ 0 Ai * ^ **' ' "I cr*^ 4 j .q, " >J 1 4_jl1 

4_^M-C 4J ADRB2 t>o- <ij— 3 11 J-^>U Jux £ <>* > J-« "tJI <j' 3JI 

JjuaB^/lj J-«t^. 4_ii£. ^ tU~ (jl Jfl 1 dj j^JLua j^utj 4J (jjSj <j! j! j t tr> 

^>Jafc (jr^C- 4 < 11 1 J^JLJ jj! ^jLSJJ 
4 gj j 1 dj i4jJ)Laj 4 j t U ^ V 4^ojU ill ^3 3jj q\\ CjI a uJI j-j-t-ojj . 4j^^>. 111 
4jLiLdJI mrtli ^3 4oi^ La clllj <■ am ^jja-J^ ♦ 4 <o aLc. CjLcjjj *2^jLiJLa 
LaJu£. 4-Lal in J| {j\ jJt <, » i mi It (^Jj tlii^ ^jlj^ dtl a J mi >JL >Uj mi A\ CjjIjJlII 
i4j jLnjl 2LpJI (JlLa u tU^ 1 \ rlt A (j.^JLB .t-^jJtll jixj 4i»LuU 
^aiJI ^j-A ^I^jlu 4Jaax*uJI 4.ul>J La :di!jJ ^l^p 0' 1^7 9 J-'ij ♦ ^-^^ dLo- 4 Mirt") 4jV 



6 



( jJI JjLJj . 3 <i r,-»tl ^^-3 L-£J OjsjJill jjJuua-JEJ 
Cj\ — <-L- > Ji : (j 5 ^ — fcj tujl rt * It ^j^o 

t - * 

^,-3 ^3L_Iu <jr-A LojI J t « Int a )) O t n j T Luo 

Int a 4 V mi j^j-o-J j o -wVl ^ t Mill 



j-A La <jr\J SljLuJLl ^ 



^Lc, SbL^j ^Ijj^j .(1) jJb J^-JlII I JlA 4_j_3 JLaj (jlSLa Jjub-fil 

C< nut f\ <-jL_<_u!j . JjloJL JL^J (j\ cilxALi tOJLg£ ^-Li-Jul A>^J 
4Ju_uo CjI j JjLst-H ^ylc 5^_tuJ^ JjJLc t ^ c - > *t ? « mi je£ 4-l*_<3 4_sl^j_<_ul Jj^e-a 

4*l£jJI Jjjl^j ^-l&^js i In rt*^ (j-u-OJ (j^aifc m> (^1 ^3 fj^aJj" t <ij i4oj-uLij_u 
je-uoljJI . <jJj"i Mil, I (jH^II Jya 4 .o-V <^ 4-Cj^>* 1 < ^ J I <-jL_uiVl DJLA (J\j LojIj 

j j < ■ < < u >■ 4_lL5_jlI1 UjIjJlj9 JuJL->JS (jj^J <jV V 4 t j <U II LLo I <jl 

4JLUI j p-LoJI j ^jJI jJ! I fjt->t:> icjLut^ SjuJ j? cjLu_>Jt jl-^V Vl 

4f^L>. 4_jk ^j^jjJtj-fl IjjL^ ^Jbj g C CjIj^ mi til y3 Jl <iU? ^j^s 4_£. j o tc-^q 

3j-*!u£. 4jjL>JI ^ufcjLn^. ! CxjI^ . I^jI ^1 < >r> Jl? < y9 \jua i4j^rtmH 
^-jujp cl)^J ^^J^-l 4 i<l»>j (jj^.^ i a CjLjlseJLaVI l^l^-i J^j tSj uir 4jljIjJI ^1 

oi-^j <IV crllj-^ a- 4 IQ J^L^a ^jjJ ^L^j ^Ul ^ jlj^Ij Lr ici ^ 

J^ ^ CjLj_c tjJL^i Jla3 i^JljJljj t^L^jJI ^yS j-ijlj 4J Jl£ jro* J^ ^ 

( _ ;r Ll ^^u-tut 4_Ic jju<Jl^ 4jJlI ^jl^ 4jV ^ j-*-u j^j j^SJ I IjLA (j^- 4 ^ jLxxl) . mi ill 1 
"A ^j_i_uj^ajj^j 4Jj^iail ^ljj-11 <_yl-C. I^J^- O^^-^J -(f* 1 -*-^ *ijLstjt ^y^uu 

. t jjj-^VI jljJsVl ^ Lul j-iLi3 4^_a Lo l-^Mi^I jj&j ^j^^II JLiLVl ^ 

^jjJ (jli^ o>J>*>ll JLoLdVI La! idaJLa jry^-fl j->Lij ^jj^-x^fl JUC tiJLiA ^L? 
4jV ^^iSLj Lqj l-JLlII y3 Jio-^j-^a 4-lSUj * L*jlj JL>-^J V jJbj : LjjJb < M"« Vj £-jLu 
. ^ ^ IGF2R i <n U"^>- < rti^"rta j-jIjuJI I JUb ,^ajlJ1 4Ufl*<l*i 




. ^j^-juseJ ^Jj *4_<-ojjJll ^ IjLjuLxI ^ Ijj-jxI <(JT jL^ii J^oL«_-c 4_iLl ^j^SLj L» 

4J^o JJLoJi rtj^jl dlJjJj *~0y^ {y*j iSj^t jli^-^i <jl dijj! V c^J&j t^jUib 

^Jufc ^ nit . (^1 4jIj JLx ^3 ^>Uj La ^^oLv 4j>.jj (j " ^ruuo ^jjflj fljj 
SjJLoJUa : Jlo^j ^v^j (ju/liJI j »j rt't <jl 4jwL»J3 i^ljlo-l JSI VI ^ Sj^iJl 

. l<ijV < » jjuj j-flf 2LcL-u ( ^jlj-fi (j-uLj^ 

4jj Untl l-xaI^XI Jjjtj <jl (_P=>jj-j 4-«-uljjJ IjuIj (j^jJLw n j ( n'ljJa jl£ 

4jj^jJU ol£LU1 J1j0» 4jU*j Ji^Vl <jj jJb ^LjlII ^JUfc (jl » 

jj^I jjU'ill CjLLc. ^1 Jj.uajil i ^yij^j i^ljJljj 

^yic 4 ntlnj 4 j Lu Jj-aJl 4 o r J ^^j^uj-B 4-Cj_Ii^l pL^J jl >*<Vl JjIj^k ._A .-A 

4jIjI i ~i ^1 CajL£j .(jpljjjJLl (> lr>^^LH ^ (j^C 4_^Jl ^ I Jl£La ^j? C?HH" 
4U . n ^lll 4 rt t Ut l j j^-^j t 4 < 3 j>J-aJ 




*L£JJ! j\ ^ ciLi til u.j V ^ I 6 a cr^ ^ j ^ p-n, mH 

JuS ^1 3 jjU^fl Cjjlj^Jl IjLC La jfr CjI j-uG ^Lj >Lti^ Vj V 

^liJI jJGJL 4 cul.j uJI 

Ly l£. (iL^jJl Cj1jLj_ju»J ^.Ij-jwLj 4J ^-g.,.i.uJ ^jLs 3 J aLi tl CjLV^JI (j5u >■ 

L yuL^ }\ <j! ^>JI cr^i '^jVl 4-_JtL*Jl c_j ^>J1 ^ ^jlL^JII ^ clnj>L^ 

j£jj-4J oj-JlCJ (_yj£j-U Cj JUa j 3j j ^11 dJLA (jl VI t j j JL>- ^1 ^-jl 111 I JjbL>iJ 
j^-jj LiAjJaj LjL>o 4-fll J Vri.pl (j£L^j cl^jJI jLlIcwI ^jLj <^Us ^cjj CjLjLuj 
(ji_tj>JI CjIjLjJL>.V . 4 ah V a CjLaLjjoI 4J3 i uJj Lu^_tu .ilj-flVl 

2l^V mi <> ^^jSJ! 3U1 o?^! ^ Uj ^hIjJI £i>ui ^ 

(jr i^- tj-u^j-JuJlj (j^jjj)*:^.!! C^-^JJJ^ 4-ajLuo 1 i ^ t^-K (jlaj-flj 3jjsb_^JI JLjJLsfcJ j ) 

JjJs (j^J^J^Vl mil ^^l^. C< Ac j^jjl «4jJ>jjjJl)) ^l^jVl {jA ^yJX-l r^jl ^L-uI 

^jucJL^ i( a^L»4_d>U ^jf VI 4_^>U! cJ^V^fJ^AV 

Cj JLj>. j Lgjl VI i jU>o^U 4-ul c ^ 4_t*»L_Lj-o j iJSj-C (.(^tl udjj ^ jJL^l 

ji-^xl ^i^- tcJuljJI ^i*Jl ^ L^jl^J^-iJ 
^jl ( r (jja (j_u-J (j^LJj ij^^"^ (J ^ cr^I (J ' " 0"^"^° 4-ua_3 <jJ^ j t < <> 

^1 <y9 1 jo r oj^A* LTSW^^Vl ^Ut Jji_^ jlB ^L^jJl jLlI^V j-JjLlil IjLA 
^* jlnJL) J-c-JU (jL^ (j^a 4-jusL^j ^L^jJi J^oLjcx CjIjI m -^L) 4-fl5Lc 4J ^^^-uj 

JjJLuJl j^jb (j! _ Sj^uL^a 4-i^liJl 4-JLLJ1 c_jj^>J1 _ JUJL>. .4_lcUI^V1 

CjI^jjLIII ->jl-i>^J (jji^-u g^j ^ya jlj^Vl J-AL>o , «^jLj)> £ i rii'^j Li>J 
(jj-joJSuj V ^j-4 (jj^»jJLiteJ l^jL^ I ^ J7 jl^ }LaL£ ^Jbl_>o CjIjJlSJI ( Jr i^. 4 , j ill 
L-JLLalu Cj(jLjuL>.L) (j\_yal l^ljJsl Q j 4j) jl j>oj Cj Ij 1 ft jl^ >V I 

^-Lq-I]! ^jja 4_«JIjuo 4_i£ 4j1j^JL ^jLoj! <jl£ .dj^o JjV pllll ^1 JL.Vi <«»1 i_>Jljc^ 
1 <ilU <a ^jjl] (j-So i 1 Ajuu ^-AjJL^Lj (jIdjJLaj (jl ^Jl L^qj o r ^jI 

■ 



f^^jLSj J^oLjl^j *^i*lJI Lr Lc 3jjlo)1 ^jjJ j mijH <jLa ij£ lt^-J >4 j tAl 

^j^ljj^L jjhuAjJI ^if, I JUu fj] ^ft i j J L*Jj i^yJUJLj j^llj <jt <j£*j 

t^f t j-c I jut tjj 1* i > Vj ^jfcjlSLaf jlSJj L^c L*j(j qj * ^ j j OiM-*^' u>il' 

Jjlbtejj Cj 1 j i j"< i, ii H ^yB 4.jlj, J1 4 j <a~i >JI £Lj1 i LqLw lLUj JimUJ t L$J uuj^ 

.^jL^Jl ^jh* Llta^jv «^_jjL>Ji» *^P* ^i«Jl 

. 4_ijJo3 3jJl9 n Lwl J I^Lol <lUj ^jLuu L*j ^^Klj t^jo fyjlt"JI <jl L*ilj 

„ur 4 rf^.-V >„TI cJtiljIlj in nil c^ljjoS/! 1jjLi*jl ^ jJl ^1j^lj>J\ L»1 

^Jb f. Lx^JL^ ^jhuUII *.* x*u Lq <J-A , 4 jl r j'*" ^ *1£jlU cJu^ju JU>-JJ ^ 

4j^J>J> L>^ -^J^ 3 ^' ^oa i! Lq <LaLu-u ^4 jf 4jUiH idLLJl jl a.'lH <_il.i M tijJl 
4lAJua 4J3lJiij ^jjJ <jl ^SUj J^JjJfcjIl jl^JsSflj S 4j^aJi oLaLsoMJ 

^SjnjII Clol^ Ll jt i j^-UI 3 JujX. ) ^.u-nj * j^LU *4_>aL«Jl wL)L4ajJjtIl — j^a^/i (ji*^ 

t^jA j ^'jJlij - 3jJ>j,,^a 3^j^j*j <i I J^f 4 1 j irijJlj 4 ..i^aj^aJj 4— L fl_? I ^ 
. Allodia 3j Jl5 (J£ (jLt j ^" jJl JJUkU <UjJdj ^2>£ LiLSaj ^ 

L^>^4jl.U^ JSLUtj .^^UaJIj ^iUJlj .^JuJb^l ^LSjJI :*L£jJl ^ 



■ 



^■jl Mill (Jl ntn 1 j . 4 j j II 3Llj>J! ^j^s 1 a L^JSU^ tSjU->.j 4_jL_>.} L4J 

J^oLjtxj .4jjL*J1 ^jLl^v. L^-jJJ j^^>-Lljtj cjL-x^L^JI ^aj j j^q 

*l£jJl J^jLjlx CjljLpiwI ^|jf Q^JLirfcj (j* j 1 al^JI JL<ilaVI .J-pJI JjLu-u 

CjIjI j "i^I CaCjJlj L^-jQJ **l£jj| J^qLjuo oljl_iIL>.l Luaj! ciUj Jjl-ojj 4 jljl -*:."( Jt 

(jjLaj LoJU£.j . La In mi ^ in rn L^jI jcjl^IjJI ^ya (jl^ t-dJj t Jj n*Tl J^o 

4.C3- 5 'Vf'"' i^l^jdl J^oLt-fl OjljLuiJ ^>a 4-allit>3 jljJsVl 

JLxjyj ts>\ jJLl JL^f ^ * bVl JL-^_J ^JlII Jiitnll Ji^M-fl i\\*t ^ Lc 
4 1 (j! /y 3 4 <i l"i ->JL ! CjUL^JlII CjIx. j^l^^a ^Ij^fl 

I Jufc ^jLoj j^i t ii ^ o i <ilj . JoLjjI 4_^^Lc L^jI JjlAILj jJLoj i 1^ 

jb i I ) JjLteJ^ '«g» J^^J jLl^Il>.Ij ^1 o i lit j\ i^LjtJI frl^jJI 4jL» 

4.K inl 3^_ii^ Jjlrw (jyj 4 o 1, 1 Jji>Jl JL*-! _ 4-ul i ^i^l 4_lju»L>. Jj^a ^^Jb «g» 
/ya t^j^oJ j— iHjLi-^ ^j-uLi^ L^jI ^jjj^y JL-^Ijlj^ . 4_oilLJ»Js I *!j^M 4^v.^l ^j-uLj.^ 
(jjSLj />-<o ^lc jJLajVI t-jlau i ii j ^j-uLlII phia <j t 4 i n v : j-Aj j^KJj-aJ! 
iJja-tJI ^eJI ((g)) ^jl > y 1 mi Jys Uo 4j! (jyl^. ♦ciUjL^ ^j-u^ J^oj « Ljj-Aj_xi» 
j)~u\ j n o ^1 ^j^s Ljj^j J i r\ I IJjJj 4_ojjjJLl ^^jQ LS^xV JiiUH <J i i Tn (^^-Aj 
4_Cj_ciJ I ^jl : j-Aj «g» (jy^- (J J i r>l ^.^.j^ '^j-a (ji-A^j ^Ajlj i > >w I l*JLLAj 

L^I t^Lo^mi ^L^-li-ulj l-j IWm CJT HJI ^L^il jl^JaVl L^j ^jJj 

^-5tj ^Ir LjjIj j»L*J! ^L^jJI J^ol t a ^yrt nj .^jL^J J^ol »<ij JoLiJjl 4^^Lc 

La Ljuj-^ Llx jl^I^JI ^L^j o!-^ i^iJliJLl jLo-cVl ^ 

VI ^Lt-lj V ^jljuV 4.J i iiifL 4jL^J J^Lt_« t Sj M,r 4_LoQJIj 4-oijL_JI (jru 




j>^cj £-^>Il jLikVI aj^V jJLJI *L£j J^Llaj j iTtil ^<.^U ^ (j^j jL£j 

CjLjvjJj .4_I_ujJi ^3 <LLjjl^o ^LxuIfI j^I^J LjjuaijJLal I ill ■ \ — a 4_Lj.lj) jj) ^ — ■ 

^ujju lPJI jIjJLI £jj jJ£l Ljjiu ^jj^il) ^JLjJI *L£jJI J»L*_« ^jj jLiloVl 

(0- ti • 

£>j\-^i\ jjS - <^ JljLft t^^n j^jSLJI j j-LJt ltVt? £-i-j^> 1j3-U jf CjLj.^ LjjJ I 

*(jt^ Ur^ uAh* (jr 1 ! 
fr^^JJl 4^Lj i. a V i ii H Lajj_*_j *L£jJ1 l-ojjjj (^J-c (3^^ U->] 

(j^ij ^(jr^ 1 JyJLJt^J 4_JLjji_JLj ^j-C 3 Jl_ljlj <j V! ^"z ClJljLaj 1 4 *r j f u j 

LiJjLo ^ tji La (J^Li. Cj) 1 j> T I (j^ajuj ^L^jJ! J^iLi^o ^jhu j^^laj JoLuji 
t LgLhj ^-ijvjmJ 1 Jujyj IjuA ^1.3 / ^ <2j 1 j Lljl>. V I <_jLuu3» 

J^L^, jLi^V 

Jwju ^Ifl ^jVI Lfti ^LAsVl ^ ^^Ij. 1^1 jj^?t-c Ijl-a O^J - ^jjIj-jJJ 
_L3 ^j^fl ^Jt (J^Ltil Iaa 0^ LjJ) ^L^jJI J^L^ 4_iLLi3 : IjlSLa 

jlJa ^L^jJI ^_ il i i.iV j jj-* 1 ^—4 . L^-jJJ ^^>JL1 ^Jaj CjjL£ 1 ^ ^ ^ i oj-^Vj 



JuLc ^cjIjjJI (Jj-*J ^jj^ pit II (jj-5it oLj-Lpj-u 3juL_i-u dJLuk C-ul£ 

Lai i4j< r^V m<II (j^L^Liiij 4jojJIj 4* mi Pitt £> I : 3 JuL-uJI 4j 1 j i rV"i 1 1 3, Ijrttll 

^ uOLUa 2UL^ <_yA llUjJ <JLv cJL£j .l<1Jj Jt <T> IM-ia ol m >JI 

^ < m flj ^Q-JLc 4_UL_4_u^J SjVjJI JulC 1 "t\ fl t^lj lLl-LJ I 0 g 0 ml (jJj^J^_U 

4_ijI jIajIj 4jj inr Ci o > ^-aT (jl L^>. J^Jil i 4_u5t_^ j-xL^ 4_LaT ^_ic. 

Lu _ I J ^ jfc Cuftj 1 <- <JJ ♦^JLjj^-aJI \ri)\\ 4_> i jjjj Lai"! * LoLw 

JL>- (jr^J ^ J duL^ ^ m"<!Lj 1 $ a) {j\ £-a _ J j »r>l I I J3.il ^1 Jji-oj 

M^j^Vt LqJbljL^I Cxi mVKI LoJliC. (ii-UJ 0 ~ J <r^>V mi (jrU L^lc cJuf^LJI 

Lr ic (j-Aj-ij <j! (j^s julj? ojl^ 2L-uljjJI (jLa Io^Laj , LoLc julj 
: LqLcj ^ m ^ t II <"<"i n j Jlj9 f^A) Lajjj * LlJ j ^ ^ Mil (jl L:r Lc 4 % mi m II 4 Ul mi 

lIj I Ju JlS I 'r^ <7 i a ^j^—jjj (j j JJ I ^ jI^oJ I 4 i-ulj J Lli jL^ I jjj 

j-a ftjnil <A I!i J L^_)Ls .4 jMjtl 4-j «aIL>J! ^1 jJI 4 LdL-jj 

^Ua^j 4— Li^j *JjL_>JI j_i^VI L-S j \n \ 1 (jr ic jjjj ^1 q I til 

^ ^ V ^ ^Lc ^IjU-jl Jjl idjj Ju>. j . Ljj j mil <a 4_*-ai_3tJ Jjl 
1 <i t~o J L-C I j * L-«J I \ — stj 1 u J mi (j-a 4 I < ^> n f 1 1 1 3— ll I 

oL_uljj t_*J LLa cuL^ iliUj ^ Lu?j . ^jL^j J^La^qj V j p V j t 

J_aU-^j j^-o Ur JulJLt ^LbVl JU£, ^l^jJI J-aLn^a 4_ij LJLa ^ lr J-^jJ ^jJ^ I 
Li — Ijl .^-jI n Mil jf (jr^i^ jJ j j i 1 1 ^jLjTj ^ i j J T J Lt ^jLjT ^L^j 
CjIj ui >J ^I^JlJI J^»La^ CjIjLOJU 1 m^^lj t La^o cliL^lj jJI olxJb 

<JL^ jjuJI cr^u t^LUL^ Jjjl^JI j i.jm, oljJaVl ^ c^V^/l 

^ 4jLa ^ 43MjJI d JlA LaJUiC j 1 4^^1X1 4 jmitL J^UjjI 43>Lc 

4jUI ^ j ii ir> 4 » m> j I g'ni i J-xal^LIL LojUaj |jL4 
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4 SjUoj U fulfil oru lULujI 4Js}Lc. ^i^l (jj^J <jl 4 m.AjJI j-j-jj V 

4 i (i <Vi ^xjJtj 1 ^ mi gj CjLLoJI (jj^ji mi *m 1 a-Vir * Ljl* Qj) J *J <jr?^ 

jl^aVl Jj^x^a i j Airt : Lla j^jjJij jJI ^jrUalll JLolaVl diLwj-i J^LujjVI 

<y3 OJJ ^ L>1^ tCZjL_<-ol^ jJ! M^Jjfc.j L-JuuA^j • ^J"^"' ^! ^"J^^ 4-X4J&I <-djjG 

(jj— >*j i _ r jJl Jiil jl^VL j mi rtj (j! (j^Qj (j^o 1^3 (j-u cL^jJ! JJjLcj 4_jU! 

^ rt j rt Mill ^)Jj_v VI ^L^j 1 U n ^ <jLII 4 mi <t ^ dJLlA 1 0 1 j > i^J>»jJ! 
^£ 4 Mint ^>.jJl <jr S (jjJ^jl Mi"n ^cjI ^jl jjk jjLoil^ . ^>.jJI JLjIjuvL) I-Aj j i u dJ 
^3 ^jxjJI ^2 ^33 ij7 jJi cLiI JL>- VI j-uGj . udJ j pLdJuVl JjuLjV LqJ_u ;4 miiVi O^jJl 
0>La11 Jul) LjjjJlj LU 4Jji_jj U_xi fr(jrt i ^5 j^-ub JLLqI 4j>Ij ^1 Jo-aj LoL^j 
(jouJj wjjlalil)) ^1 L^Lwjl (jSLoj (jy lll Lul^j ^ 4 mii) II lLUj (^1^. 4jLb t^yJLJLa 
Ji^>.j^j j j t~ij V OjIj (4_UjJlJI) ^xLalll ^yj mi 1 «5Ju*jj 4_i i n 1 {JjuaJLi ^yfc t^jlnll 
CjI_Lj-j>JI ijx. j.j, ; >O.II J-uoI^j ^jJwVl 4_p.l_LJl ryi 4» j iUIIj . Ju^LllL ^ i>>UI ^yB 
j V Vi Vl < < I UT) ^^Ul t ^iUl!l (j-u-jJ^ < 4 t j iUIIj .Sj-jJLl^JI (jj-uJI JM->. 



£yz \ : ^ilj" m'U q ujfci] 4^>»1 j-a n j-^J * LaLaJ I JlAj 

*Llj1 Luj m ^ J^s-^j ^j^UI clojl ^Vlj < fL jial jj Lj*L£j <jf Jl-^JII 
^L^u 4jIj>1I oP 3 4 J^ Cr^-i * Lr* <- ' '"jl jJll ^^Ll j t^ju 5 Lllj^L 

Cj1_«_uIjJ Ijlc I a j flj . 4_jj^LaJ I CjLaL_>oVI ^3 LJulu 4__<_u_<L> dt-i-iJ I (j-<a 

(jr Ju_lllj ^jIj_jJI uLuljJ o' Q ^ ^ ^ l tin 0 (J^iJ .^Jl nV>^}\^ ^j-jjJIjJl 

jf 5 j j <i T 1 Cj^-jL*JI Ijljw JJlc j-jo < 4 \r\ i "J-^ll 4 n t U 1 1 ^j-a Q^Jj} 

s 

JLj>o LajuLc ^JwLdJ La cdLufc Q_a£Lj V Lc-5jj .CjLLjjlJI (jjS (j<\ i ^ j g-ljj mil 

^\(r cLl-uIj J 1 La J ;r j . Lojj-Sj (Jji a" a JLse-a j^fc ^j^jiU {jj* 4_t£j^_a I 

JoLjjI 4_3^Lc (jJlJLA I JUvj t< rth^c-a ^j-C ^j_a 4-IjLc ^^fl ^ f >"< I L> jLiis I 

4-cu^.'v L jib lj 4 Lj^j^a (JL5^J U_jI$J t \ <—>jJZu La I jJb oL-olj jJI 
.AijLtil ^1 _ n n.f j-a L^-Js Lla JUwI^Jl dJjl ni"n (J7 lJI 4nill ^JJ J-^-jJ 
CjLcj...a..^r..,a JlL^a 4_j_5wjL>JI CjI^-uLjJIj 4_i-ujjJLlj ^-^LJI ^ 

j^jJI aJuwj (j-ojJ J>-aJi frL^j J_aL*_aJ9 . JoLuaj <Uj3 I JlA (jP^ * JuVl 

SJJoj Lb^-ulj (jl J^JJLl ^j_a (j-o-iJ! S IjlA La ♦ 43 1 m-w j^jLj « Jul^Jb)) t 4j|j^j^ 

.4jLL( + J ' "J ^ mo ^ ^1 4 n^t^JLl ^3 j-ojjj I a ) j t t4jULl 

6s. I j J 1 rtlV a ^^aLiJI j U ^ ! i 4jL^J a 3^ 1 j ^e-jj JU Lua JLjwI jJI j-jjlj 

(J7 HlJ! CjLLuJI jLlitj j-Aj .^jJt^-i-T 4-!oL-uaJ 4_l£ * .U>M CjIjjjQJI 



4_uljjJI CjIj-uLIII ij\ :^>y_j^-p- ^j—Jj^qI u I r <j Aj_u 111 — fcj . 1 4 j°> 4 1 mil 

5-j?e_j Lr ic 4 1 0 Cmi j I 4_a_l_L_J1 Cj|^_uLl!l ^jfj t3_>VjJI JlJlC Jug ^ 11 V 

Ji^kJI g-IJuJI li^l JjVl 

< <t 1j jlj-flVI t j^o j^lj^)) 4 J j_oj < ^ *°> 1 j \ \ ^ Ju>- \ 1 1 nLoa JL9 Lu-uLai 

L^i^^IijS 4lJl9^jj <, a A IL^qJlSj j-JJ^a Jjjl>. ^5 3jjt <<o p Lai Li 

5^ j ^ 4 j o I L_4^ I jJ, I i>>j L<ujJ .e-SjjJaJI (j^o 4-djJ^j j < 11 JjudI^j ^4 
^_u^ Jl>. ^1 4_i£ tIj I JlA j ji^d ^j! , I rtltjl td>l Jl>.^I oJ-A t j^o JLj^Ij 

J-L^f (JIj-ulj ^j! ^ J^tjj -ilj-C^I J£ ^jUs 4L ^-^ • 4^_^Ij CjIjl^I 4 1 mi m< 

(jr «l j_} J-JJLj 4J (J-u^_£ I ^ j Ult 1 <i j 1 ^ Luojjlj (JLaLs^l jjla^ju ^j! £jJoj 
4jL^j J^lstJj . t U <i q O-Sj-d l)- 4 ^ dl3^? l-j-^ i^u^jL^j) J-dLjL-d CjL^vj J 

(lojrtlll CjLI Juil) J-^I^J ^ I ^LS" ^ jJI jLaloVl <jf JL>o i^-ul jOjVI 

^lr j j 1 u ^ iBjuvl ^ 4-j-C.i o">^l 4 <i iU ^ Cj^LjLjlI CjLjjIjJ L^jV ttijjIjJlJI 

j_4-l^a ^^fl 1 ^ \c SIjLjjII ^ ^o"< 7- a ^yS j-l^I « n <— ijlj-lll 4_lLL^ ^jl tiUii 

t4-jL^jr uil! j— lLq ( J^oL$L1! 3j|jl>J! ^0 o lJlj^ju (j! 4-dJ_AJ>Jlj ( n o^UI jjj* 

L4JJ9 ^jLIo JjV ^jL-tjv ^yl^. jlj-flVl uL»ljL>o! 4_j_3 (jjJI j_*1j>JU 4j1 

: 4_^jl_aJI (Jj-L^j "n I o j ^ 4_1jLx->3 4J ^yi Vjuj-uu <-Jj ~t n ) *jSxla$ * 3 1 ^ \ i.uu* 

^j-fl JLi^-ll iLoj-o-C. J-Ja-fl! 4_j Juu JLoLsVl 4jJut3 .^jLJI Juc 

4_Sj ^9 Jj-oj (j! Julj LjJ . 3 Jul^JLo ^jla! 1 0 j ^ (.7 < 1 4^oLill J^Jo 

<4-j-ujJlLI 4 j r^j _ 4_jJLj_iJI Cj1j-j_»JUI (jV ijtL^jJt ^[^1 4 1 .1 n 1 *; < _ r iJI 

jnii ^j^ij 3ljl . 11 U ^Jlju 1 ^ 1 nil Julj-aJ Lcjj _ 3jjA!l jl t 4_JjL»J| CjIjLJI 
: 4^jLLo 4-j.fl t-dJj j^o j^aVl (jt u \c , 3ljL-uJ»! Ju^j (jl ^j-xj V Ju tCjLtdoJl>JLl 

. j-t^! 4_i^a! L^J BljLxJLl ^<t1^r 0 cj\ m>JL1b 



^^ujJj (jyj 3jf>-^' Lr^- (j ^ ^ ^jl^' 4_AjLSJ olj^J 7i~A\ aJJb 

LujJaj JjLqJjj *l£jJI J^aLtva CjjI^j SuLLs <j| JjloJLj jJUljj .oLcLajjJl (J^lJ 
^yl^. »4j t^rtll jjfc ^oJ L*jj j-jaf I Jufcj i^L^^' J-^ < n.hV« Jllc 

*L£jJ1 J^Ljla ^ l^jLa i-iJllA (jf JLj>o La, \)c 4-jf t Lj-aL-La tcJijIjJI <j\ 
£j\ iiio^v. (_yA L-JjJaj La ^1 Cjjl^lill 4"ijl >La J-t-aJ j^>-T jl^JsVl JL».I 

*L£i J^ol a <U ( ii^-l^o ^TJ-J <3j^- ^ tr^- *Li-J «g!u-LuaJ <jf tijlil 

The ((^^y-wj^lill (jr JbcJjLl» ^4»J I ^gJsb c_>Li£ j.* £y& Uj^v ^aX-JLj Lov« 

jh) <ntl *L£j J^al • « tla-ui 3jl cjJLla .^Wllcurve 

j"ilt 4ljLfl lg < a n\ (JjjIj-dJI Ly^" L)^*J^ Jl^>» V £>^J t Q^H^J 

<jf U"> 4 nil V a ^j-C.) ^ m Ml <j^a 3LSJLi-uil 4JjVI <jl 4 i? jii -»J| ^ 
< U r tij (_y^J (J^J i 11 4 In i nl j_> 1 ^Jj-J ^ JlJI ^j) hi 11 *L£JJI (J^al a a i ]n < « j.*c a 

.(j^jttl JlIc 4JLc < aIUjc-j V ill 

t JL^J_X5 j_5t^ Ly ^£_ 4J ^ I m< <u ^jJI JLp-jJl fr Lr *Ul J . LajJLC 4_iic (j^SLj La 

JLSLaILL) J — 1 — $j\ ^Jlaxj i ^-j! iJLj 4 j ^ jj t _^_HJ I oLLl_j>JI * » I 

pi j m> 4 j c^jjJIj djjljjjl 4_iLL5j »L^fllj jlj-flVl ^ 4 gJb V a 

Jjj>-j ciJllA (j^^ 4jV tCjl Ll>J1 cdJj 4^>oLiJ! ^jj^ Alt *— 4-iLL^ 
Lxtfajl I Ix^-Aj JL» J£ ^jLud) <i o ^jJ ^jl^ J!La-^j A>t fl^ JjJLJ-^ 

^-»-« <nj 4ni ^a t-j^-Sj La QJ)^J « u fl 




JJUC. JLJJL^KJ ^ LgJ <jL-£ V OIL >JI q\ Cr i£. JjuV IjUfc ^>£Jj . 4 1 i A\ 
{Jjl 0 "*IJ UoLujlJV 1 

4j JL^Lu ^jJI LaLoj 4 i nn'i jJuLlL) j£jja IjLAj i^rth^U -ilj^Vl 

Cj^L_<j->-J . (jri alii >AI ^Ij-sS/l < h b sc3 j_A^vL_a JJLxj <j1 U" < qj <il 

il^^-uj^j^jiJ ^tjjJI ijr lc IGF2R tjr^w tL >yajlJ JjVl 

.((^L^JlU ur^w» 4. gfc -j mijJ j if 4jI_£ 4-Laj Jj^ JJ^J (jrtJJ* 

4_LdLjjI j^A *L£jJLi (jry»>Lj 4-LiJj-A <jf ^JjJb 4jj g uJ ^ > n j^jJ I u > mil J 

J*>\ >^Vb d>l ) j -»JI t-ojj^S 4-fll V ,„ }L-aL£ UL* ^ Lilly 

4 rtjh j C-uL£ 1 3) Lo j^_oj <j I i 4JLuljo 4 U<T> JuLc * I ijlf Oj^i ^3 * U ' ^ 
LT i£. 4jjJL^ I o "i j 1 <4_j idifc-UjJI 4 "10^ a in It Lst-jL^ i Jr^>Jl IjlA 

4 <i jkjj .jj^LjJI j-A ^-*Vl <jJ jl i Cjr juU>. f^Jt *L£jJI <y9 "J I 

4jkjj)> 4j 1 ^^jfbj : jJLLo ^Ir 2lqjLc. ctijkJI Ijla 4J j ii >fuj j^jJI (jruj^jjl 
jl $y £j-a Jnl m 1 5^ o (.ii n U JJLstuil djLa-Jj-^l JJL^~° ^>->- 4.jl->Jl J^>.l-i 

(^UJ^-JI IjL^JS .<( JLt^jl uUl.nV ^1 4_tUJl ^rU,,ij ^*^G0lgi ^^JjJk 

4_c^_i-u 3jLjj ^lf J^j_«JI Lufc 4 oK ^yj-J^ . 4_j ^ j^jx ^jjx_ti 

VI i L_a YiVV 4_ajj— >. a a t^V-<>> IGF2R 

^j-A * • * 4_t^ ^kjJLt^JI ^j-a JlLo! j-j-C mi"i ,0 ^ ii * 0 1 1 4jjL>JI 4JL-ujJl 
(j, * en 1 Cjr l*— a ^Lj CjL_*_)LIo 5 j — 4 (jrlA-JjIj pi ^ 11 I ^ tin n") < L^a^j ^ 1 1 

^ 4j)Ij n*; m>VI oVUI Lilis ^jl^I iLcj-i 1 4 t .mi j j^>Vlj) oUj^Vl 

Sjj^JLo CjIj-5^ lLILxAj .(Lj^Lc] tjrijujij 4_j_jLuo L^Lj-ou ^Unj La 4 Ijfc^i 
jjLiJI < . i y. 1 qj 1 flljj iVjJo < ^1 \ "1 V-3 ^jt ^1 ^je-ij cr^>*JI < < n u '1 a itt y± 
j_sfcj (jXc t JgaLp^j o^>Jl IjuA (jf j , I t j 4jI <,*• < j->»j .j-^VIj -ij— ail pLSi 

i^jj^Lj Lw^_3 i j^LoaJI jlj-^Wj (j^Jj) 1 n'tVlj 4 ^ j 1 mi 1 1 c-i LUj j^_J L t ^ii 




^JJlII <jt OJl>j JL3 J>^? 4-lJjJ> <jl i >*VL <^>Lc 4J U^> 

j^jA->J I ^1 j V" r ul « 3c L*l£)) j-^l q^j^SLj 4_JLc c L^js cj^LoL^o 
5 1 j \ t <ij l-xjlIJI ^ g <i 1 cLuf (^JLjlJI cL£jJI ljL^-i^I j *^-^lit_jo! 

Hj^jll LT^J « ^ Ml rtj Jjj^JlJI Cil UU .<ClJ ^jU 4 M Ml I JLA (jf (jyJ-^ « m 

I (j^oj 3^ j CjLlj_>- ^j^q I Juxij qj^j < ii t^^JLjJL^ 4_jI JLw ^ L_> Ct \~ ^jl 

^c-C,^JI ^ Ir 4_j 1 4 3 j 3"». (^-^J (>oajAj <— al mm^V 4 j t mj^jJI 4^x5J| 

^JLtoJ V Cxj-ge: j 3^__ti/l j—c j i r L^_>L> _ jJ L jl_>. _ ^-m lu L$jV 

UJ* jU"f < njV VI icL^jJI (^^ic 4_oj I j j ol G cA^- O^J-i^ 

tj-^Lu 4jjLu illjl ta,~j ^r\->J Sj^tiL^o 4_<_oljjJ 4_aJojL*_<3 ^jstjfc. c I Jul 

^UJ( IjjI JUlat LtSLi o^>JI Jl^Li! J^l 6^ -*L£jJI 
4_j?e_i_j_j oj. i(jl£LuuJI j^Ltu UL ^j-A \~ 1, 1 ^Ij-^ jJulj ju c 1_£ jJ I 

j^jf f. jJtl cL^j J^oL*— a ^J] ( i^i"^ ^j! ^jU~ mi" tl^->»i I cy> <-±*~u^\ 

. (( 4-jj <7 > * 1 1 (jry>- » tj-u-J I JlA I Jl_^ JJL I J ♦ < U mi jJtl I itiii 

^jwQ Oj-^Io iS_J-^- ' CjI j j-fc. » 3j miT ^Jl J ir^j La ^Jl ^jryijlj j j mi j j 

JL9 Cj jI j_HJ <iL^ jJI J^a Lft,.a t2xjL^ I jtj . I jj I 4_LJj-A 4-<_J j J 

cAj^k 3jj_*JI djuk (jt VI 1 1 j olr 2L«jJL>JLI j>-«Vl JL^a ^1 CjjLc 

t ti t**< f ul 3c L_ul ^ ^ mi j j) (g In JLjjlj 1 3^ j j£ cLsc-i! L) 

^jJI >>aVI 1 J m. U I 

< rrj 1 1 11 Jl3 LlI I JlJj_>- (jfi^t t (i j^cj V I jt-uD^j Lq^j . ^-jj mi-« 1 1 (jjJa3\ 

cLj^jJI J^ol « c J— ^» : Jj j fl t^jljjJI c_j_AjJLl ^yJs L_a^, In" I } 

J^Li. ^j->a ^L-oLii I n mi 4 ) j r r 1 nr 1 \ ^_>L^ CjjjjJLI^ ri n V 1 1, 1 

JjL^ 4Jii 4 3 j . LiiJ Jl_^ <jj£jt V Jl_£ 4Jj I L-a . c_^LJll ^ j 1 « . 11 

'(3^ I ju^j « ~ u Mil ^! V U^jIj j ^ ^ — ^ a iJn^laJiU 

^jl \ 7i\ U a j <a ^j_^a \ o a tiUj i^!L> 4 K ( u I, I 4 A r La a-A I JlA 



JLk 4J*Lv Jlxs CjVU* ^pJI 4 j ij >JI Cilj dkJI u^l ol 

oVL^JI ojla JL^I (jj! o^-ujjJLLi ^^j] V .^dyslexi 4_jJI j_iJI 
* UqLcj 0 ,i<t1l ^1 ^jf ljufc tjl Jj t»l <i Miti J-j-^j V L^-j! ^^lc. 

JSVl Jl nUVlj 4_^L^ 4^Ud J,'\ aj Lujj luy-ijJbjl] Jl rtUVl 
j-Lat-Ll Jj*Ji£Ljo J~.o ^ 4 < <t,rt *> jJk «LlJL_3tJ J <j Mil <<mj * 4 j A^jt 

. 4_pw-iL^Vlj Lai t^~\ SLuujjua ^1 o>L-<-"jj tjU 4jjJIj jJLal Idl 

t (\ \+) jl j 1±\ i j. <j til ^ j r^i 5j 4 » o cuJl in jLlJUJ l£] LLA ^jLS 

J-j^ j id] Jl>Lst_j| 4^?r j "i j CujL^ 1 ^ rtjj Jw<Ci-5tJ CjI j l^i » a ^ I r ^yj^ju^jk 
^ J ,j ^jJ I ^jl i.^.^? I ^L^jJI jl i" ^1 jLi^iwVI 1 JUfc (j^J <Cj >tH 

3l_iL^ jl i^^H I JLA ^Jj.^ JlLj LtjLLajj._» (j^LlJI llilj . LoLIaJ^J 

O^J ^ ^ c dj-^^i ^ — 4 »i j J 1 U 1 L:r Ll C « c£.s>- 4 — <ajj mi„.<« 

4<,.u.olU L^^l ^ 2LliLai oljLaJL^VI V| .SLuLllI 

^.Jk I — — J-^Jb o^ ^ <2 caJl j 1^ — iSjl J — >Jl ^Ua-u 

• *l>siB l>il^ ob u>e>*>* 

<LqUj < ill" g.^ A> ^^-Ll J Jlj cLjj I jJLU ^L^jJl J_^L»-a 4_jJ_jLj3 JjJj 
JL^ j t->**J 1 J j_J-LaJ I ^lj "cU o>^Ljv. 4_J^l_3t-fl o I LoL^J (T> j *ij ^.^uju 

jljJsS/l : 4 <i j V 1 u ^ J jlj i _- r IlJ I 4 j <i >J I t? J. A ^-^ol jJaJJ I J . 1 (g 0 {j *^ ^.^j-uI 

jJl_juj .4 Via Cj^L-oL^a ^.^jjJ (jJJ^II -ilj-^^M ^yn 4jj "i <y ui 



Jjioj ijJ^lSLlI ^yzj-JL} i^A 7l H (_y3j-C : Ti o i i> ^-IL^I 1 ^o-Ajl ,i,i,i> I 

1 <i j a 4_Lc ( <j I /vSL^ Lo L- «-< < u J tili 1 4_u Jl_J I "< q < u 1 Lj ^<uJlJ 

o < d^UI u r>» <j .dj^LJll SLl^JI ^Luf -\ < n -kJ I g. 1 <w ) j 1 • ~<j 

^yA J I "J^H L>J I J-A ^Hjfl < il rt! La : 1 $1 L^J L$J (j^J ^.m„.>J 1 

JL9 4-fj~ o imMJI ^ jJLuol L^jl udLlA ^1 VJ t^LiJI ^lr>t* ^ jJU-aJI 

jT (j j-^j jlj-Js^l i *^ . ^-aL^jV! ^j.^ mi r ^ in^j 

dJLA .jjjj^T j|j^_a1 JlLc (jn^ * tlj t ^, < o jti ^j^a j j iii jtt 

^jJL ^1 m-fc. ^1 lild 4_i3 ijXjIjJLcJ 4_Jj ~< 0 < oV u 0 ml Czf Hl ^JjJU^u^UI 
^j) ^ < ii jt ^jJlc ( j^a tkt iX idj^CJ *Lul J mi^H 4J ^oj^jlj ^jJI LtaJLciail 
4_JLtJ! *l£jJI Cj}LaL*^ ujLsto-of ^IjJaVl <jl 4 * J 5 ^ J .4 m ui 4_jJuu j! 
Joj ii t>> ^j-A Jjsl J Jul! I j-jusjju (C^jI ^j-Laj 4-jj ~ o < <i i « ■ < v I jJ 

. j) "ill 4_LL_3 LaL^j 4— djLSJLtj . Jqj t <^>ll ^ ju^J 4^>jl n o 

I nlUo ^JU3 V eUj Ij-iil ^L^jJl J^L_j^> 4_tL»La oJL-^Wj 

1 ojIj 4 i ii a\ ^L^jJI J^L«-a Cjj-J V ^ gfcJLfl .4^.11 j_>a J cLfljUL 

. 4 'ti t ^ 4_j-l_tJ L_ajj-la C i ^ "~\J A * 1 ^ J * ^ JLj0 4 j g m ^yi-C J-2J I 

j-JsljJI £ya S ^ i 1 1 jl j-jiaJI (J^i-> cdJj ( n ) i r-i j ^jl <tll (]^oj i n 

.^^Viuifl tjLA ^jt 

. Sj^LflJ I <g t 1 <t r. J ^jlJj3 _ j-j dj-jbUflj — oij 1 — a j — 
(jrj-ia ^jno \ 4 <i fid 4— <-o 1 \ i ii ^cJL_c (jo^V ^jJj^lu-xI I ^j|>-aJl CjI jJLuL 4J 

oM-JI ^ c*j3jJI JjJo ->!->>j ^L^ jJI J^oL" (jf * 1 juLj^-u ^ ^j-S-aj 

» ■ \ n C J^oLjla ( j^a JoLflj Cj^Lj t-jjLS-j < U i q^La J J Lt ^j 

^3 4 < ti flJ (>_.> I m II jJb Cjj^i ^iJ3 ♦ L ^-!^ < ; ' J ' " 1— aL^J JJUttJ (jl l it 

^jj* (yuujJa} u V>c } ,4JjJlLxII ^3 4-j 'i * "t 1 1 ^ <m-h1 jJkj :5LaL5il J 3J0 djLj 




j-ojj! 4_j I Jl_>-j Cj i j n 11 j mi fcJ UbJLAJ l J\ nUVl c.L£j J^c La_4 ^joiaJd 

^jl ^-Lc . jJLua-o ^_3tJ crJ-Ls — jij^j Sj-aLLo I JlAj : LLaj 1 a LcLajjI 
j^L-jJ 1 ^Ja L_*iLcu 1 11 ! I J!Lcj j-i-3^j oJIjL>» ^L£3J1 cjM— « 
4i>L JlxJJ <j ^£Lj T ^SUj V 4jt U-^ ,3juj>JI ZbjJuil Cil J 4_u^iJt 
3j^__ua_j dJaJ—a ^-jjG 4J oj£j ^-iut\jjJ\ ^\\rtn >Vt <jV i^-^oVLj 3^ j jjS 

{>-u/Li i4_ J -ujjJU ^ ^JLjlj Lu <_^>L^i JJsl L$J ^1 ^ J^qUJLI ^ 

jVjLLi-oVI 3jJL3 ^ 1 *t gfcJ ^ll I CjIjI t j VVI ^^fl ^j^SJj 3jL_>* Ol f 1,11 "ttl 
3^-&Uo mi I j m n LiLjjjI i*\ <i\n\\ J^f J <n"t «jj . iS^^J T~'^ 

< a inl ^3-* j_>. 4__oo I 3 l-i ^tt ^Ja cLi jLntj Lo ^JLs - >5J-a 

aVlj Cj1_>^ c)ftj oL-aJjjjLSJI :4_jj uaj us ^ Jlj 3^ Lxu 

^psj — *Jt <JjI — tduj £yj& ill] j j j r j *2u^jj — 1^1 "ill <jjJLajlj iCj\ — 7i t s\ \ U J 
j-xitjj . 4j^J*SLU (JjL<_ujJI c-jI 1 11 ^ (jylc tiJJj ^ \j -H : < ^ xJ I 

.^L^jJI J-^Lua <1>j1>lI SuLLiil ojjt j-jiaj ^pJt ^jI>HI oL^iljJ 

^ ^1 j.j c Vl-> I (. 1 U jjL^ fJL*JI Jl ^^yic J-U U»t Jj) n r 4 im o ^ ^ 

. ^jJ^Q *ijr^> iS ^ O "J^J ^ ^LSjlJI J^Ljl^ <jl mum 4_jLfl tSLtflLSj dUuxfri 
^a- Mil 4a-LJ o^^f L)M <i^J^>^^ ^JLftJl ^jL^ tlj w/ia j mn ^jLS til ^^SJ j 
<L-l^ I JLAJ . >s> i\\ jj^o ^Jl 3«- 3u> ^^ 3-* JL>.I J J^-mi j^J 

«:L^jJI ^ 4 flh ^dl ^l>>^l ^JUfc fj] fij^Si u a u V 4_£J j t«g» J 4jj-to 
JLJt-i j mi j 1 1 ^Lit^ol JjJ j . Lxj^-^ 4j1j^JJ 4JLLS JflVl L;r l£- ^-A 
(jr JL>JLl clJ \j T< 1 1 I g j fl ^jjjj^j LlS^I t-ul JJo t4Ja1 131 ^L^l j jl a 




^ylJI 4 ^. j j ,11 <j| . L^-l-B Lflj-i3 jl>flVl j tool 4 4-tL>Jll 4Jal 5 SJI i J *3 
> La j Jloj Jjiiai I Cj i J Lola ^ I JL>- 1 I $ t u j L40 

Ijlj . L^_oL?c_j 4_jI Loft 4 r 11 n > 4Jlx_tJ ^ n o"i Ij jjAtxtl a : 4 j -w j L>. < J^>|^jtJ 

jJa— III j — >«o 1) 2LJLl!I cjj! j— HI 4-A>Lj9 ui-s <JL>- ^^ic j .4_jusI_J*. 

OjI^j 4_jJL>LJaj \ >^t! LcjJj t Lm 1 (>L*JI (J^Lti OjI^j 4_lLLaj j r u V 

j^-fi ) 'jr* (j^So Ju9 eL^jdl Jlijl^j 4_j1jL^ ^jLia ^LlJLjj t ( n n Vr 1 1 oljLc 



I — uajf uiJ 1 — SjSLfl Lai . £Jj lii—jJl 

i [j j ^ j-A Lo l(j o <>i flt ^LL^ILs ijjji Mill 
^,i.Sj LLljk tiJLLfc <jf (^jl-2JI j-^l cr^ ^1 

Jljj^j 1 <\ 4 a Ijjj < , ' * Ij ^ ^j-uij-oj^ L;r ic- 
j_2u S^j^c tiJJj Jjj-S (jr^J 4 >^>*-^ L^^-^k* J 

(j-aj fj^a l^jLa ^ jJI 4j jJl ^ tiJjlxju jUl>J1 j^jj^JI 
Lr Lc IjJ 0 J tj (j1 ^ J in jllj . ^^-^ 

♦ ^JU (jjl UJJU (jJ^Jtj^ 4^^L*X. ^Us.*!^ iC>jS>» SjIjI 




i^j-j^I 3 ^>_>o ^j-ILij Cj JL-^I 4 j r L o- T u w VI ^^LlJI <j! JL>o . IjJlIjj jjl 

4 j 0-i„->JI I^jIjjJ! I hi (jLSLo (J^t-jJ LLcjt J-i^l 4.„j q "<■>. l£>"^ VK oil 

4j<Ti >JI t( jui^jLo njjd 4jjl <rVi>Vl - 4-j_cL<CL>.VI 5LloJL>JI i JljjjjS ^JlI 4jjJIjJ1 
(Jmjj JjljJa L^j JjJL -il JLjVI <j^a ( « < >t t 4_x5l_nj 4j t^jrtial ^jJ 4 j < u | j i uJl 
ijju&uu .<_9 .c_> j j miUIj (j>a>» JU^. 4_>1 -Tr *i uiVl - 4^JJLl 4 j.qTi>. 4 Jl.la CUjj^jjh J 
^j-o J— >J j Ly i3 JljJL>.j .L-ijj-A jrt^aLjjLjj j-uLi-u Jijl jjl m£ jj 4j^ <t,lll 4 -t-a" >Jl 
<<j>£ (j-a i-JjJL Lo JljJo i^LoJlrwVt *\ clg £>io-> (jl 4i£ (j-^j-Jt Cj^j^o ^tnr I 
1 0 Lu *4,i, 0*1 4_l_>- jJ I 4 j 1 1 < n I I ^jLj 4 n \l o £j jjl j^o ^>j^^n.o ^LtiJ j^o 
j mi ill La I «>5I>£, L&J^ CiUlj-pJI (jlj iSj^JI SjIjVI ojj^ 4-jH j Jl 4 n unit 

. jjljX, ^jJl! (ji nift 

^Jj iSj^c JjV i^j julA1\ U^-JS npf ^pJI Sk^-IH Jua^Ja 4jji^ CjjLfljLs 
4Ju-u Mifct ^ t nrtitl (J j I ^T l I I <J-*!uJ3 1 o m t^LSliSVI (jo^o^JL (jiajj-a *Lufu 

u m <i <ti L^_>JL*_a ^^Lc ^j^j^ju ^j-C J ^Lc dlj^l SSj) . 4j1 a u> 

Lo L^J «w jl^ i j j_-uL t _dl 4jM-U «<_d1jj^j)) Lg-JoL-Aj ^jl (J-uLluj! L3 Jx. j-jL^uJI 

f.[uJ JulC 4j 1 n^jlJLt CjjJbj . 1 tirt (tl ^^LtJI 4 j^o ol j-i-l-u jL>o! ^ir: Jljj-j 

^^ixftj <-i!j JL-jJj jljL>JI jL^JLjJ Lliij ( -u-UoJ JL^ j-aVI (jL^ ^jlj <UrtJ>J J«ajL>- 
4j «M-t.nj l^-o! (Jjc^ej I ^Lo^ t4Jj«Lii SjJaLm CjI j 4Jj jJ ^jjiJl ^j! ^joiLill 
\ o^Vir 4_j_b1 Ml 4 j. o *i 1 djjjfcj . a 4jLcJ 4 j ^ 1 1 rtj Lo ^jL^ 1 0 0 a 

(j-uL&lj-M (jJ ^1 i» ^jt^ J j-Q CjLwI "i m r ill (jl ^Lojj— 3 cLLjkjJi < h uiu£\ 

^_y* 4 <i j! ^yic <r« < 11 1 11I cjLw! *i m 1 <il (jr & i^4^L^j VLo 4JaLiiJlj 1 tjU ^SLj 

jjLua-jfl Jya lj-»L^ ^^^jO-AIj-a jj^^jj < Cj Lo jl*_o_U ^ j hi j_o_jvj j j 

t^j-t^jj^ < njj 3^ j ^ Mill Cj\ j ij i.n 4jj^fcjj 4_x!^j)i mil CjjL^j j . LfljLoj)! t o 

4 ^ nil o ^ ^jLoJo 1— Jl a A\l (j|j-ta^J>^ ASLH^' (^J^J <j-o ^Lul ^ii^j t^ij ^ 
clU Jljj i<_L!^Lj-uI ^j-o 4_c j i t ^ o ^jlx-J J^o daJLS ^jjuLj LoJLkl ^^-^ <^jL^-oV 
q\ J^Lcj CjI jj. \ HI o^tJ LjU J>-Sj ^ylll 4_j^h fit ^LcjVI qj) ' ^ \^ ^jL^ 
CjI ^ oVl Jj i>i _ ^1 t U 11 I ijln ^ (jr Ju M^t jim lo i^ aj ^^ic < 

/^LjiaB J-o^5cj Lo-^3 jjSu Jl^ 4-ajcLUI 



( * 1 " 

Ci mjfj CjLjI jj^rll Lo-c <»t ji^I {J ^C JryfcljJ j^Uj j mi ill 

^ i < jj^ *■ * tl ^-Ioa-a Jlj-La j 4 cJLk ojLSLal <jl VJ ♦ Jil 

4j| 4 "< r oljJ <J-A ^ **<<"< mlj *j mi ill L$J ^ K**n ^yjJI 4, o_3^1aJl i n a (J-wJ-i 

Jj-jloI Jj^>- i > g mij La I tCjLftUI Ji> ^jjj i t u % $\ ( j t j3 (JjLoj 4_>.j ! Ju>» 

jjUJ I J^o (jl^ * L^oli > JfcJ < nl 4jjj^Jo 1 «J4"»» <— S^ju (jJfcJJ .JjaLai ^L-ajl 

4JtUI dtljj^^o (jl ^xbljjl ^j-aj . 4_jlU! ^oJju ^ LQ^aitXa SjJL^j 4jLlj_>* <Gj^^ 

J_>.l J Loj^-U CjLJSLH d JL^J j-tio i^l^U <ImW<i oljj-dja < ■ i < iu£j j-Aj i JriUll 
IjLa S^SLaJl djlA Lr kl ^ inrtj-tl ( j-Aj ta jJ . 4jj-La^ 4 jlnf JUL I jj3 4xj.qu< 
Ja£ I ^ol»~'> V iL^j ^l&u ^ylil ^ j»LtaIul 4_>. jl JL>-j Jl-o3 : LjJJ 

V] ^>J1 r M£JI ^ sjl^l ^ l|UI .n.J cM> Chj^^l 

L ^-a-jjjJl JjcaJLj JlJ-cw J^Lii ^yJs 4j^iL>oV1 ^'fini tJLaSj 

^jJI u>-iJI J j A unicorn that is eating a flower is in the garden 
«is» J^SJo (jlj JlJ-<-« (^Ij 4-L^sJI ^jla J^jtj ^jl Lu^Lcjij i«4_SjjL>JI SjjkjJI JSIj 
Is a unicorn that is eating a flower in the garden? ^Jl i-aLLHI 

^1 ^ic J < r> ^J^? LuiSJij 4 «S4_SjJu>J1 ^ 2>jJb)JI J^L ^jJI o>-^l . v j ^ j Ja» 

Is a unicorn that eating a flower is in the garden r^JjVl «is» LLiL ^^,.4 
^jVl «is» ^jl jjt Jij^' J t«S4-5jjL>JI ^yja jjjw^jo u>^' j Jj&» 

(^^JLI).U>^ jl.^iUI^I^UI^ iiUI u aUlII J^UI ;lrtiU"iii,..M (») 

■ 



2bul jJI ^ JULVl op* <^ 

. s^-a) <j>^ tc-.facM'fc^ 

fJt> J . 5 JlcLuJl j^j-ju ^jL^ ( U fl£ (jjJLu « 4 j a t.nVI CjIjLulII f.^yjua (^1 
£y* a~ r nl j I IjjdJL^L-ul Ju9 I^JJ^J <jl (jL->- (ji ' "J (j' OJ- 5 W^jAh*^ 

J£L ^jJI Q>-^ j.j «a unicorn that is eating a flower» Sjl < >J JjJa 

4JoLtu^j 4_JLl!l n * II iJf ^ Ljtjlj LjLljJ ^y^.Lii ^juoj-^ dpi La ^jLl 



♦ till CjIjL^JLI <Ljj-ia£ j^^Ll <JjVI Jo j. a.^x 4 * < n a 4_a_j^ U i j^^tj a 
J* AjLIj CjULI ^alSJu ji\itl jl j^t :4ill 4jl5C.ll ^LuaJI ^1 ciJU$3 
jJLa 3jljJu>JI 1 iiif ^Lc! ^ 4i3^;U CjLtJ II cdlj (Jr L^. t^jjtiJI 

HJJJJ Jtj-jJ l^aJjLjJ £_)J JJI cillJjl ^^o- < LLq^uo 4^o j o 4jft_^j JLcljjs ^Lul 
mil jl^_^VI Jlcl^JLa ♦ ((4 j <aLi » CoLat^J 4jJ tJLtj 4_l£ j^tj J n*< tj Lu 

.4S1II 4j)_Aj>oI JL-« L«U3 4^uM r? r 4JbjJll Ji»-b ^ Q^j M.j-uVl 

L? -flj ^1 J-^r J ml JLU2. J"i 0 . (^m ^ft-A ^j-^Vl *JL>.I^JI Jj 

4j^l-l^ r 3jl jr «... ^ I jufc J t |j ci) 1 iJb (j-ujj )) (j I 3jL_c j j " *j ^^all I 

jLtujL LoLu g-juu SjlcLoJIj . 4j^-_iL>oVi Lr 3 4_j_aLc L^iSLlj <4 j < n\^-aJI 

(c-ufcji) «Went)) 4_J^ 

4j1 4_a-lS_>JIj «gOed)) S IjJ ^jl Lr B 3L^3 ^jj^LxLV ti-jjJaj La jl ^Lc 
CjljL^a (j^J - 4_)Lll£LIIj 3<;Ij^aJI iJJLiis! ^a-Lu ^jl ^j^a JuV Lul <j^a ^a-C.jJI ^^lc 

(jjj (ed) 4_aL^I ^ 4 j ,„L^Vl SjLcLaJ! ^a^Lstj 1(jr ^Uij go a^JL^^j ^ ^jl ih a (*) 

(^^lil) .Went 3^ i^jLaJLl 



pk* a <j\ VI igoed 4 oK v j « qj jJI^ jj^a (j^J^ . LLo J£i (j-AS 

j j mm ((^t^)) 4_<J£ <jl j Mirtj jJI ^ J^o ^j-o-Jj . L» cJaj lLU j ^jj)U <ij J Lola V I 

4 « >t > 7i a Vj iol jJL ^tiJI Ijla ^j-ijuJ^ lL ^ii JSLi ^ ^ylll *l_j_<iVl J£ 
^ d aJLI V$ i^LS SjL^iVI JjlJsVj iL^Lo g-lua ^1 SjLU Vj t < t M,i St 
^yn i . < \ U j Loju£.j .^^J^LJI 5jlj^>- ^*-^>J Vj t«2Lli-uL£L!l)) J oj^>J,l 

^aLij^_±J 6j J aLxJ * <g > (JjL) ^j^Ul ^j->3 (j^VJ iu 4_iJ ^ I t JJ (j\ jJjJ-LJ 4^ 

Lol . 3 jojJu Jh£J*j l£j^>-! CjLoKj jjf *4 nj V mil CjIjL_>JI oJlA J£ Jj&L*Jj 

.(jr) o V*<tl 4_u t a Lcl^jl 

^j^j 4 1 Mil Ml ^j^S ^Llb 4j^JLl 3^_>>C J^JV^ ^.JUl VLfcjl ^jryfcljjJI J^l (j! 

jjl Jiijj*^ tj^j^Lu tiL^jj L^Lijj cdJjJ 4JL>. j^ilj . t^rtTt 
Jo-^IjJlII ^ ^ K o > tixjjej cjIjL^ oLci^ iUjI^ _ (pidgin) u*j*a 

j^3tj JlcIjJs I < ^ n < j 4Jil!l o Jui ^jLs <<>L3fc_gJ! CjLilll Jli-fl^ »j^>-2l £-* 

j > t*> (j] 1 ^ jlr (JJ^Lj ^jy^ll 4 njj-LaJ I < . t a 3^c-J C a, \ <a <"f ih^ t4 ri><i"<4 
^^SLIj ♦ 4lc j-JJkJ (j! U^J (j^- 1 La./^ 1 J m ii^ 4 In j i qj Linj I l^jl Lo^ ijj^oVI i^J 

1^^* >■ Lc-3 LbjJtJJ iljl qKII L-i-UjJ^ * L-dJ^-jU^aJ I JX.1^ ^J^as-^jl 4JJJI <"( i t jM^Lift 

t V ^Creole ((^-Jj.u^)) C^>e-uuol ^1 _ JLjv ^1 4-JLuBj 3*L£ jJi^l 4JJ 

VI 4_jJ^ajj^ ^JJ J^fc-Hj V jpyst^JI 4jilll /)Ls i j^jj^_u ^lilt^l Li^ jLualL^bj 

ifuVI 4_JlJ 4_uilj«i i j^A LIqj 1 a \ — <i_CJ ^j^jj^j J L ^>^— ^ ^ 1" 

ten Mt'il ^ /^>U 4_^>Uw juq ciJLLa c^>L^ * I ^v;L^-u ^ oVL»JI ^jl^J 



J^-^j . 4-xj|jL> ^jrtrteJfc 4-JJ 1 3— *-uJ Caj-xJI L^jj-a J uij ^ylll J— J I 

L^jLb i<jryje_gJI 4JLLJI dJLfc LLwj jJLu^I JLaJUl ^Iaj LaJLlc i3jj JU L4 CjIjJLu 
i A 7\ *~) ry* 4J9 jJLa_Lo 2UJ ^£ I ^3 L-<J (J^Lj LlalL> 3jL*1J 4JJ C-Jj-po 
Ij-jLLuo ^j-jjJl Jl UV1 <jL£ ^£^3*1 3j-^aj ,j ^-*>j *3<;L<L£j t 1 Li*aJjJa I j 

^ Lo j, Mirtj I JLAj .^jLJI 4jL>-j^a JiUl j_Lj LoJlIt: 1 ^ I j t m.m 

. ^jj) t 1 Li ^j_r>c_>j idJLJjL- ol t£ I ^ I tBjUi V oLiJ ^vJ-jlj 4jj_ji_jud 

^Jju jjj i iimll Lu2ul ^ 1 11 rtj IjLAj) . S^JjJlII Julj LLj jJ (j^JS V 1 tfvJ 

1 4 » o < n*i ^jJI ^M^-Il ^3 jjJj 3j-Jj_iJL^ : Li "'^—3 3jL>J *Li!il g U*> 
3jj»>.jJtl jt^a^lll tjJSJ .(dj^ljJl L^Jcxaaj (jrlll JL£.!jJi]l (ja*-jJj 

j-g-C Sj-aS ^ L4I 4JI4V ^Ps^ju !j! VI 4-C 4 j n->JI 3jU^.t."ill flCu V 
ci-LJIi 4 , ■ j *L ift Ju-jJI ^yJki. 3^ 4 i.ii n 1 I <r 1 jj JL3j « 4,m t ,<a 

t^i"^! (jyJbJ t^^Ju^J Cit^j 4 j n ^ 4 ^5 j-3tj ^lr 

^ y- M >■ Oj^st^v . LaLc j mi r 4_jMj Laj <i r (jL^J ^jJjkj t jJ 4 mi 

t^i^f Ci^^ifl (.-< 1 mm^I La ^jL^L^xjj ^-j_5ti>JI I JLA [^^[j^ljj ^^-^i .> J 
4_i_uL-u_j>JI dj-j-iJl CjjjL>o JLB ajjbJJL J-aLCiJI JLa^ ^.U**<j ^cJ L^JSJj 

• 5 iJ> iJ, L>C- >^ cr^' 
(jl 3j£L^ l^juaj tl^JLo (jnlVtl! jj-^tl c-JlLjj t4.jj,<.riTI jl£flVl ^ <4jl ^ylc 

^jub ("ilk jJLa t,j tTI ^j-u-Jj t^JLl mo ^V>"t 1 uj 4^1 rtMl JSLuj 4JJJI 

CjVI cdLuA (j\ (^lcj .CJa-xj V 4 — c\ >. ^LjjJo Lljoj ntl 

j 3-^-3 ^juc (J!La <<U (jui-Jju oVL>- L^_j I III < flLuuSo i LiitjjLj t4^uj <Lq 




4j3C_l1j (JMJ^J Lj^J unfl jJLl Cj^ J < r*»J-l <■ < i, < t& 4-iiJI 1 VI 1 1 JUfc (J- 4 

^1 **l 0 ~t ( nVl |>^rtfl ^-fl jij)t jVV< < nj ^ ft J.^wJ (jUVl £)L> J_w? ^L-SfcJ (J' <--— **uJI 

Schaden _ 4 oi£ ^jjJ (j^oJ ^jjJI ^Lll j-L_j La! tj^T ^^.V t » cfc_>. 

/ y ^LoUj l-jjjx. ^^jja Ijla <j1 ^jjLt^ ti^uVl _ freudc 

CjL-uIjJ I 4 Lu (jjo t?j.u^ jjl in<i 4jl1!I d^J^X. ^jlc ^j-vl jrUfcljJ ^jLj 
£ya 4—jjLUI 4 n all 4jtlll Jl rtUVl L4J ^^Jlj Ly lJ! JpljJaJI ( jx 4 jlj <rt rtl 
(jr ic Ju j I i3j^Lj_>3 p^ jtl <±j, V at 1)1 jlj.rt a jl^tTl uajj «^^jLl> 

^SUj Jaj^ij ^U-j 4jaJLUI CjIjL^JU Q^-qJlj 

lj»*-Lua 4jlL!I 4-l^Ju ^1 4njJj| <j ! ^ul^jJI CjL-uIjJ /ya 0_u Jl3j . 1 ofl) jruTl 

jJi£i w < j I jJaV 4 1 utUL 4j! ^^in . j j ju>. (jJJ 4j1jjU JjLa ^1 

. 4j I jjJ 1 pi r j L-)Lua-cVl plf :4 m "it I ^jixJl 4,.tUl S^jj-C. ^lr jJ_o_jo JjLa^J 

»4 j rtj It oLij-^J! 4_j_>JL I <xz£LxjA\ LLjtjL^> (Jjl>J! <„ , <* ^jjtj 

pint a JlLc j-Aj) 4 a 1 1 1 4_^>JLjtl CuLj ^lf j-U 4 i u flJ *^_>JI ^ JL> "i < *J 

La 4_^e. j" ill i j-ll ^.Ij^w^l dJUfe ^j- 4 I 'J * 10 Uj^>- < ( 1 1 i n\ LoJU£, 

J£ jl ^IjVmil Lr k. SjJloJI jIjlIs ^3 t Borcaf s aphasia L£j^j 4 i tu stj cj^ju 

.4,.<-jlm C(j rti Jl£ Lt 1jlLI Ly Lc 2>jJLoJI OjL£ ji ^ylLv f4lnm J IjLc La j4 j nil! 
Ja» JjL-fl 41*1 ml ( n ttj ^jl 4Jj ^ i aJ , ul L£jjJ 4 m ^^kjj^q ^Lfl iju 4^J 

jJt Jl^W JlLo J| J_ui 2^_U$ ^JJJLjUS JL36J 4jSJj ^jUrt"lll ^ 4-fl^iaJll ^JLifcu-uJ 
c_jjJp ^^Ja 3jj <i mi a j) t)U 4 j mLm'w uJJouU ^LjJI JIJ_4-uJLfl «Sc_iLo La-^I . IjLuil 
< M"TI < ' jllgi La J i cj . jil ^JL^J ^j^JI Iji^J VI c^ajjtA ^a! I JlAj t<JL>l oK.ll 

l—u^-SJ 4J 0^ ^ Wemick is area llLJ^jj 2LlLxLa mJLh*^ ^ a-l^l* 

cjLoKJL (J^ju ^ jj-juaj (JiLtJI I jl^j j^jLuJLI jlj-bVL^ : <r>U j ill 

jJUuaS lAjjj-ij 4 nUia i »lu ^MSJI jJjj L^a^J 4 nU ja jJLuj a ^Lj L^jSJj 
J^^^A dJLA jlj .djJp ^jJI j»MjSUI 4-jjk. ijjSL) 1 o r L^J^J 4_dla.il CjI q jU *tll 
3^j)jkJI 4 U t a 4ju»Lxj 4jlSJI 4_>JLuj ^9 4 U iVi ^Ljk ^ 4^x1! I 

JLW 4JU. ^ l^AjUj ^\ 4lWA\ ^ j£3 Jiaj) insula 



tLajyCuz ^yJt LxJfel Jl>-I . 4jjJlLJ! 3jJuaJI Ljr £ ^jIj^jj ^jLujIjj (jlliJLv LilU-A 

tjjSLj > ^ j ^ j * ^ \ ^jjj-a ^^Li oy>~ i^-JS j j «~ j— £ ^yoJI * j^LjL$ 

^jjJ (j^Jj i^LtJI *L£jl)1 1 Jl3- 4 Via 2Ljl^o Q^jLloJU JLiLsVl 

< ■ « 1 Uj LaJLk^j . 3 Jlojlx I njUl" m i ibjls ^Lqj^j i^Jj^is CjL*1£ 0^ j3c.Tf.MtJ 
Lxj^X. 1 *m u.i Ijjl" gej ^jl jj>-^JLi jCjIj! j^j rs.ll Ju>. \ ^\ 3jL*iVI * rt 

^Iaj ur Lc 4 t j. 3j, In a ^jJlIj , i tK j| 4_L^S 4jf ^Ir J^JJI J£T Jl^a 
tjl jJUjj . IjujlJo Laiiej \A nr rti Via Latll <— jL-uj>- ^ lr cillj (j^Jj 

.(Jj^f jl 3j^c CjI j l_Aj~al I m!t I jJoj 

. Colli ^yic ^^ii-J J^^fl ^! t Ij^aLLs Ij-ub *L£jJl ^ ^jJj <jt j-j-C (y> 

^Ij^us ^j-xa J^^JLl ijr ^ cr^i iSLI ^^LiJI ^jJtiJI cJlAjJL 4_!L_>JI a JlA a 

^jjlalil <ni Ml ^JLc j_A JLJJL_>. ^oJLc (jyj 4-£j-_jlw0 (jl Jl_j_>3 ^ g iB .< nj<r olf 

^jljoil CjLuuIj JlI ^.lSjJI (JolstjJI j-t miJ .(j\j>Jt -5^>-J ijr A 4 j t >t n 1 1 Ci i ooJ 
dJLAj .^yoliJI ^jJlUI L-ollII CjjI^jJ ij^Ja 4_JjL^ Jj^^J L^o-B (j-u-J-I V 3jL!uJ 

♦ cJij^jlIII 4_3jjJ^ ct^- ^ tCjljl r^VI jnti i.mh\ cilljj i4jU,1 
Ljjj^j 4JL>J1 L^J^jLtiiJ JLoH^-l (j^So 4_ajLiajll ^ul^oJl (jl ciJJ j ^ lt„ 

jLAjj 4j! VI «< Un a 3ju>.lj j j S 4£)_JL>ijI 5JjLc ^yic ( .u! JlB Lil! j ^yic 




^Ul ^ Cil <aKJi Jiuiij ^Jj 2 - SjJLaJt L-uiLw? till j ^ Lu t5LVU! ^LLjI 3jJl3 j^i 
Jlj^^j <U\ ^ (jJLiV Jjl i>n <Ufl j-*! ^jLa <j>> i ill i-jL-ujiJLj^ 

^Jx- cJjls U£ ii>jJI ! jui> jj)i/V> Lajik, ^^Lc^l JjL-u^ ^1 ^LuUJl 
Llj>o Ij ^jl r 11 J->*j 4J L>J Li 4j L-oji 3 1 j^o I jj3 jLifl , L^jj* (J Ljjv. j 

*5j inr ^* j ' ^ L_j_Lj-£3i i^Lfljo jj. r ^ \ a ^\ *^^jJlI ^Qjbjjjj 

Cj^^oL>-j - j'^ ' 1 1 ^Lo-lj ^—o i .a T>J <_ fljl jl-Tu ^j? 3j» 1 n VI ^JLc 1 frf^l ^ 

O^I C J ^ '-l ? Lt* J^J^ » * Jjj ) rt ^ri< l (Jjj-fl J-*^J -(V) 

Lai i^w.nll J ^>LSJI ^ ^^l^Ljj^a ^ ^ 1 J j cfJ iijLc. jl^sV 4j^*JlJI olji^H 

i^^i Lbj) (jl u » i <J I 4 K Mtl 1 L^jJj < J-cl^aJl 4J3jjljo jijtjUl mj 
(j^iiZ. iiijjjj^. (jiaijjLj Ujlix JlLd^j - L^-J^ii ^ii-l J L^jt^>-1 (jj* VjU iC-iifl jt^la 

^jju ^ .((This is a Wug» cjUK 4 .^a ^JL^i- IjjjjLS Lja ^1 
u<Thcsc are ...» cjL^K 1 o j < ^ cjLIjLSJI ^Jla (jLlII 1 ^ j *^ 3jj_*-o jlf 



(Jj-iLII < rtulb j^Luall La? .«WugS» 4-ajj_^ 4_>JL ^ ^Ull ^ k« « <-n.,^ j .if 

2LflLuol 4j) ^L^oVi (jjs j_aj>JI 4 *jul& SjlcLb <jt (jj^j^Lj V i jJuj L«tj'^ i^$la 

( ILj jj^jLuaJL! l_3j^ju <j! V 1 Jl&j . Cj 1 <i K 1 1 ^slSt o 4jL$JlJ S <-£j->» 

qj* <^Jl «S» 4j9LudI 1 UJ? .'^T^dJ O" 4 Cr*^ SjLjJL>JI 

t Jj-flll cL>LjJ£ L^-l^v L$j (jj7t stj (jylJI i tiAJ 4jL^JaJlj t4jjLAdflLo 4-uljj-fljo 

. 4j^till SjUllJlH ^j^J^IitJ V 

4_xs j) Irk 1 /O ^yja 4_CjJuJLj \ < J^1 a j .\ i^i o (jl Tt uu ^jf i lj j 

Jjt-aJlj j_^>JL^ gfcjj I j i n II j > ^gj) <tl ^L-oVl ^j-^ V Jli 4JtUt 4_>JL«_43 

^ Ijlj,.v mi 1 j rtl ^>LLc.l ^Laj 4ijLc. ^ji Jjt mi"i cJUaI 1 .fljir 

. 1 njUl "iin ^j- 4 <<^^''f Lq tiJJ j£j 1 1 n jUiM o j Mill j CjI -i^-iJLI ^jjJl^j 
L_al mu<1 Ld 2l1jL£. ^jSu . 4-ya jl^l /yj 4jtij CjIjLa*uVI fiJJb 



(Jii 4-jxL>JJj .4 i <i jUI Vm i nit j-j— uaJI J£ u \c n JL>JI I JLA <jl jjfcj 

4 K uj 4 4->oLj L^jI ^ JL»V 4jj it \\ \ 4jj « irtlt 

tc-jjj 4 4-K (^^-Aj t«tiLJ» 4 oKj . c-ajjJI (J^k^JI ^Juu ((^j-ujjj^ljlSLjJ)) <L*i£j 

LuSLuL4jjjl 4_uLjj^jJI Qj, g K"u q-«<s f\ht 4 (jl VI . LfcJLxj I Jul j ^hl V 

lt>jj 4 m t.4.^ ^j! Ij-iljt taj j**-^?*^ ^LstjV «(j-uj - )> IjJajusej < <>■_> 

«S» J I i U I^Jaj ^jf j I *«(j-*«3JJ^p-J?» J^* cdjjftjjo (— Sj^j IjLp i^j-^f 4 4K 
.{fluui t_3jjtj ! JLoJ 4 oK tlryj 1^ n 1 1 j. t-o-Tfcj Jjl fj-ilj! I^i «^SLJ)) 4 4KII Hrt"J 

oi 4KH ^yS C^aJl Jj-Ia SjLcLSJl 0 Jufc ^ J Vl-mi'i (3-3t-l3 n 'Limj-jw ^juojj L^j 

.(L^Jy^rJI «technophobia» Ju Sjujl^JI ajjJL^iyi 

c_jLAj) « Luo3 jSLJ » J!o4 CjL^ ^1*3 (jj? » J tali r uj fJ*>J . 3jL£.La!I aJLgJ J^LlaJI 

of udljj} ^ l_4 L*: oji A, *-> 

4-ar a^Kj . 4Al"iV 4 CjI n jjJL>. ^ < r> 4_j-u L^J CjI 4KII 

^Jl I jl » *^ L>.1 J **l "wl j^-^LTl ..TfcJ l I Jufe I J-JUDJ—JU (jl Jjx 1 idUjJ 

!j\ \ M,lr » iti.Lt < >jj>» J^-2jj . {j$jJ>-*$\ jl^JsVl 4-jJJ ^LbtJ L4-4 j!u£\ <2i\1jJlj» 
4-u^L>J! ^ j 1 1 4 1 % -<j > <( 4 ■ j 4 4Jl! ^jjJ ^j-tuJ jlj-dL£ ^ ^ j ^ j^Loj 

^.L^J J^aL-JLjO ^JjJ (j-dLiJI ^J. till < rtMl j^AaJ 0^ 1 *1.J >J_4^-3^ J-AJ 

0^ <(jl>^ O^- 4 ^ cdLiA tujpX\ ^L^^ J^oLl4 ^JjJ ^ffl L yaJul\ 

Qja Cr l^ 1 \ j±L f.[£l J^oLjl-4 4jjJ ^LiJl (^>tU1 l-aIIJLj U^)a i_»LuaII 

1 rthtl 1 Ju^j (j^l i^tt,l jl^JaVl ^l^it, 4 (JLi Lub_jf * 'L j— Suj .^cjIuJI 



* « f c 1 1 » (jj) \ tj ^-Aj £jjJ^5j La I^jj^ ^Jt^lij * ((bell)>j « ball » 
I i i>i r LiL <;j-^ cjjLj^ .k rose»j «nose» Ji* t4.i+ ...Jl oLUSUI jro jjLlI' 

<( ^ <g n <cv j i f » 4jU tiJ 4_LjLc .ilj-Sl 1 j i^jLt.o Jl^v I ( n t I. a j \c 

J^Ljj tCjjL-se-Iu <4JjaJa >_o ^ "j fl j ^3 C « < 5 <jl JLjlj Cjr $_J3 .^Ijj^Jiil 

iry.l.<a 7JI >-^1 j — IsxIj 1 if J t J j <i . 4_ijLl£ CjIjI 1 "i.tU 1 <>>jl Oj^ojI 

i« JjVl j-A \-ajJlc (^bUI ^j_j_j-4j^I ^ Ijuk I jllju-o <jL£ jla!)) i^j^-JLJ! 

(jrtjltui .((JjVl j_A 4j^SLj Lajd^. ^yjusLU j 1 nVl I JL>- i JLaJt+o (jL£ JLoJ))j 

.cdJjL^ C^o-J 4_L>LilJlj ^ ^jVl ^JU^JI <jl 1^3 jlj^Vl a 

V.jJ^ll jl j^O f.rJl ^ 

J^j t ijp 1 <n « in 1 uj\j ^M^-Jl 2bj-«ju» (^Ij-J jj^J to < U (jL^ (jJJj J^SJ 

t((C-)J C_)L*JL>.|)) (jLJoJ (J^l tii.a ^JJll < flJoJl I JL^J ^/L>1 <r^U ^j! l!bjL>. I jJ-iJ 

4-g IS li! VI cLuUZ 4 t I 

i(^jj>.i cjLgJSLjj .4_l£, (-JlcuSLII (^j^JwVI jl^^U £>£^ Jut mjj (^-vj'j 

(jjh 4-fl.ukjJI lIiI^-udVI JULSjJI ^yJS SULua (jjjLaj < Mill 1 JL^J <^ruLuaIl ^jLs 



^ jr 4J*_<ju /^c dJLHI J^j-jsJI Cj^Ij! ^^fl jUu jJLl < h\~ 4^>.Lj 5JL>JI 

^ ^jSLj ^Jj i^jjj—llJI 4^j ^yl^. Lg-aJi^a JJL3*j jJLl 4JaT -io^-J < " jU <iU 
i 4_tUlj ^^15L!1 <L>JL*i, im^iTa J/CLalxLa ^£Jl^I ^3 3 J ^j>-^a l^j} ^>-Lill 

L7 i]| AjjJiJjl J£l Mill iU nnlli ^jfc dJlAj .^i-Vi J>J>ill CjUIjuj Cjjj-<aJI 

jljuu£>y 4 m ts\ ^kJLI 4 nUiU ^ cjL*i_j L^jUs t 4 till Sj-^-c. JjV tljj^lo 

t 4j^Lj Cj^juaJl 2L>JLlj<»j ^"LuV 41a~ miU SjL^^JI <?JLA JJojj , Qj mil i^JljuoJ 
^jJ^! 3jU>.j L^>3 I mim 4jI VI i^jljVl^ 4_>*jJI di>Lti2UU 1 il jj L$lj 
^J\c j at til JL_cljJ9 .^yoj—a] 4jj U'q 3jJU9 ^ LgJ Loj i4_JuUI SJ^jjJlI 4 I n *i m 4 

< ~ 1 jj JL^j _ 4jjj9eJ 4_iJ ^Jjtj U"i « * 1 1 ^Jwl urJ _u_xjj ^ I I iilU a J_>- V 4_j I 4 njn'w 
^j>s ^J^j^ll I JUfe ^^33 ^jjJjJuo (j-^^J <udJj (J-uSLjlj JL»jl>.| (^1 ^jjvj L0L4J 

JajjjJ 4_JlU1 (jLia cdJj ^j-g ^x.jJI ^^Ix. _ ^LaVL ^ o t <i a jl_^JI! ^» 

4JLSj Mill 3 Jl>.jJI ^jJt^oj Jiw Juq 4 j qjJ^uu ^ uaJI J^o jlj-flVli : 1 Jl>- Lojjj 
Cr^ 4»jjljJ 4^1 J5>>.J (jUa i^LJLj .(l-^-U^I u>. ,(.«> ^jJlJIj crj-u^JI 4_ilj 

tjj-oJI ^yjS ^j-o^ j -v. ^LxLjj 4 1 uj ^. U udJj ( ^-« J-ua^l ^ JL ^ c>^^ 

jjl^JiJ jjlji. 1 j_aLu^l (jLi i jLfljJLl ^$£jL-u I^jjL> jl^ j mi 1 1 1 (jl ^j-tf j Mir j-l-uIjJ! 

(jy ^ (juixucw 4jjJiaJ tl-j^l JU_c! ♦ J^IjjlII (jl^wo ^.U*i! l t^Jj>- 1 (jU ^j-ujJj i^-flMj-ul 



4JLL*Jlj t^jj ^yjvjJ ^jjjJij V ! t ^jjjLiJI (j-oj .<jHLjjj_LalJ1 j 111 

jL*jL) p >»J ♦ m "i i « ^jjlLII — jnii ill ^JLcj ^ju/JL-^oj^ I JLoJ 4j i miitl 

jjfc ^ inttl u>iJI ^Ja ^LoJL^VI ^JUJU ^ I,. j V>JI L-aju^l Jt> :^JLiILf? ^ 

<jjq j-jl£T_j Sjj^—iJlj £)IjjLjlj 1 <\ $)\ <Jj£ L<uj 4_lLjjJI 3jL*-5jlJIj (jr cujLoj^JI 

(jt 41jL^JI »lU^Vi (Jlz il^L^VLj ±jt> JL>J1 ^j^SLj (jl (ja ji^l 

I^Ltlil 4jjJ^ CjIjJlB Ly l£. J o " t j 4K ^.It.rJI <j| tiili t £_j_La_l]l j-jIaJI j-lIs^j 
(jl ^LfcujVlj) -i^-SJi ^c-jLu (jL^ JS 0 » 4 oU Vi Lo (j 1 iSiJ 4jj U fl (_yl£.J 

j — xj-^ JLj>. (_y-.Il j J nil V (^jj—LalJ! 11 ii ill ^ \c (( ^ jj—Lsu )) 4 o Kj 

u t j iUH c_jLit^VI 4-jLui ^1 Vj . L^Ljla3 4JM-4J! jjl^JL ^UjlaVI 

^J-A (j! ^-.i - 1 11 1 n'l 

: Cr lJ5jljJI ^^yJ-ul—i-uVl ^^J) 4lH ^ (laJUlJl Jt-<JI! ^1 ((igjjUMl)) J, J nil Ujjj 

lLIIj^V 1 {ft 1 1), v i ^ (j %j <j\ (j^f SJlSjlII 4_i^w jJ^j_iJ I t\ i^r Via :i ajIv-aJI 
CjLLl^U! 4-i-oljJ L^j Lt~^ 1 ^ < m 4-^jj InlL tlUlij 1 4 U n't] KCi^.mn Lo 

^Ij^-vV ^-o-jl-o IjJLa-^a 1^ j mi 4 m ^ya ^j^itj ^jU jfLi-U <i j "< 1 n ^Jj_jj . 3, 1 n a 1,1 
^juiJLj-oj^ I Jl^lI JjJa-iajj « 4 j i iXittl 4-t-o, V tgll 4 jl 0 r 1I1 j \ ^jj-Iij^JI £ya ^^lll 
,J 4JL>- jJS ^3 CjLL^UIj . 4-1jLc^ 4-la-AJ ^jJ 1 nJ^-mJI ^a_J_>JI o 

1 JUfc (jlajJtjl Lo : 4 ( j 1 1 1 1 <i jUj _ij Ju>» < n ir>jj LoJu£. V| t^tw a 
SjLlVI jjlC. (jjo Ij-LolSUI J-o-C 1 irt <^>J LjI ^oJ ^ ft a ^L j^oVl jijSLu-uj S J < r> i 1 1 



■ 



ji **" 

Lut J 

1 0>At dJLAj _ c-^jJiil ^Lj^t!-^ 4-Lbjtn-r a 4_t_uL>- CjLa-"« < 4 A u^ll 

tjja 4 ^ i mi t J-j uol dJ (j-* ^ h <*\ \ I a j|j 1 — 4_jL> ^ J >Jl JLJ f-^Js 

q] <L<LjJL>JIj . l(}im i n ^yllt cJijLLdjJI CIO I j ij t <^>H 4_S-x^J CjL-3bJL*-4 
«4— u>i i^jJU 4-_cJ^JI <?l :>ul ->■. 4 j i ttl ullj <U! Jjl 3 

j j juk ^1 4jJULb jus JjLxs jjbj t (Connectionist) 

"ft . , * 

(jl 4_ji_LAj>Jlj . j j !n"i ! 1 JLjuo ^-jJeaj ^^lII jj5cj>J1 ^j-^l CjIj JUu 4 t j jlill 

J^. Ji^V ^jJI .^JL. j»LLj 

^^aJdj p j <>< <3J j^lSj Lo *(jr^^Wj • CjLcL-uU j_jL-^ La 
Ajji t r c j-j<j . 4UI is ^Lc jJt\l& J-^ 4_j_^>J! CjLuLSJI 

^l"n f nt dJLLfll! ULlj 4 1 11 il 1 ^j-ua»jJL» ^jo <^itt 4j*j>. ^ J Jcj r ill ol LhUU^ 

^ j 1 t ~m) ^ n c I Cj\ c\ >" j-jLuo lLILI^Jq : ^jJLj 4_3^LlLJw| 4_j™5 (JAj^ 
^jL-oJI (ji^ 3j_Lait3 3jlnV J->3JtJ t^yu tUII c-jLitlbVI ^ 0 < nj ^JJ^jJ Jjl <Vhj 



p> 3*1 J Til I 



1 JUfc ^ya ,1 jit a < ^jCi Lt-^ > Cr*"^ 4_iUi Oj^j^. <jl jc-l^IjJI 

Jfl i nil (j-Aj * -iij^VI tlr^J ^xtfsljJl J-u^ljHU (Jj^>- J^*- 1 Cr^ 1 p *> ig^5-LH 

p$ t^ljJ! tr^-' *L> j 4-3 L tl _* t_»L&jdl c^ljlp) .^j^Vl ^!>»>U L*.Ll* 

Q^jLSj talk JL^ ^1 <C< >V1 *Lol£. ^-tajua ^jl ^yl^. «ur^>^l I Jufc 4_utL ^jJI JJJlII 

3L_iiu jL>ol < jjl_o j is t < _ T j_uL_L^Vl La^_uG cjLu_^ -^>-j 3^5^ ^-5tj 

^jj-tTtSLt I (jLfl ^j_i ^i^Q-<a ^-IL>- jc—u^l j j-4b La-£a ♦ 3^ miLj-x jjcJLII 

(jLj Ij^Lfcj jjl t3j xi£LH (j-ubij^JI {_ys ^c.jJI (^i^. t^jjljuajflj ^Li"i"wVl f.\ t\\c i j r A 
3jJl^ j^tiLJLl <?j-jjQi 4 JJ*>L>- <-l »l^_utj -i^ae-A 4_iill ^^1^1 lA>*^I CjIj-uG 

juu ^ L qJ j lJI ju^. I lj>^ JL -?^ (jr^^^ u-a o J ^yic ^JLl 

3jj) o a ^jI^JlII jjl 4_j *°t t—JLtJI ^^yJUiL-j-oVI gjJI <jL£ (J>-^ JJJ^* 

4_i^ ^^L^Vl o ill IjLA jL^JIjj mi it! JLlc L^J -i>^J ((cTjLjIj— lj>JI)) 

si 

4-5e_t-oL^ 3JUJL>. trtf) 4_«_x3 <- Lftjlj L>-L>J) jcjvUj JUJ^>- ^1^, 4jjj L>"< 1 1 



■ 



J£ ^ Sj^vjJU ^Mll <<L>j mm 1 1 oL^aj^JtJl - " , nil ill ciJjlt Jl 

UjpS 1 JuVj 1 I SB Lt} jjl miU 1 JLA (jl 1 jLLj < J*C ^gjs 11 lj3 — LlA JL-^I j 

4_jJg LLl>- ^iJjl f m )t oLoljj ^LqJLc jl^^ lj! j J ^ j-^l ^lc. ^" * " 

Jj^jj * ^ JhjIj Cj^*- 3*&£ 1 ^ jL -*" L*^* L^>- u^=? ^ 4jLj9 t j^jL^ (jpLiJ 

IjJIjL^o ic >^L_>J1 l^JlU! ( nllU ^jL^I ^jja^a ijijJaS?^ 0 >>» jj » jljJaVl 

^jj^i-VI <jjf jl pnjjj ^J^^j Xt£- I j^_u *a 4JlL!1 ^Jju 5jJli 




<^IUm 4^L-ki 33 n n< 2LLaj JjV jJuj IjUfc <jl jJsl Ulj S^-lUoVI ^Js Cr t^UI 

4l,„l,„ ^1 ^-^JL. jJLJI L»l< A 

jjjuxjj <j I 4jj t uo ^£.jJI (_y^J . 4_uljj CjLq^I t LvLu 

^ LiLl ^ L_a 4j1 VI t 4 ; iMI ^ L^lSLo ^ 'K' '^L> cr^ 2 <J^ 1 d*'^QJ 

MY) " (. 




i<L> 4-u»L>JI 4jIjJL3 J j->-T \ * J ' n 

La ^in M 1 J ><~> rttl IjLA 4_uaj3 JjlJj ,4_iJL» 

<jf Ujj-ju JlJU ♦ L_jj I jjJ I j^JjLi J£ ^9 aj 

:4 nl" V <i 4 7i j n ^^Mj (j-%Ji£ 1 < A Lot . J » u y\\ 

i^lill 4Jjj^j .fuMlU S-dL^ 1 j******!** 11 GUJUaxaJi ^LLU^ 

<yS 4-^lf 4j ^ t^jJI f>-^ > ^ > £J1 ? .^^AjJI^J 




4-Jc.xlj L^jL^ t4_b»L>. (jjSu 4-L-luo l"i IjlAj iS\3 ^ k 3 uuJ 3- a 3J^ 3^ 

CjLjjuJI cjL>J Lai ♦ jjjUH j oLilj^Lli ^ djL>!vUj ic-jLjJIj cjLujJUI ^ja 

J MiTtJ ^ryuVI /ya ljL>.lj ^jl Lulj.*!^ cijjLrtj <4 <nni ^-atj>JLj 4_u!jjJ! L^HLuj 

* ^LoL>- Barr body jL> ^ < n>. ^-t-uLi <— 4-al t Wt <* 4-ajj>. 4 < mil 

Cjjj I flJ rr 4j| Vl . 4 ol ^j-a o-^! f J LM 3— A 3J~-^ Lr^~ J J ~ l)^ (J ><ri 

. O-^j (jr^J ' " 3-^3j^ u> ^ 1 1 Ct^—^ 4 — jJL! 1 j jJj) j l!I 4_xai! j_5 

I jlj*^ <l J^^lj ^jl jJ^I ^ ^ r I C-ju > nil ^jl Luajl (j-uLlJI ^iajua 

^jf j-A * jJLi ^1 JL>.jJI £ru Lcj j ni ^>-!i-^t (j;j^Vl (j^lj^aVl ^pajuj 

^1 4-LTfe,.u t, I J^LjJLl aJJt £yz SLjLjljqJLJ Aj^oj-C ^jj^Lj n<(^^ljSa\ » ^^^1 

ij aVl ^ j J J ft -J — I 4j^j i*\ (.uJJI (j— ^ lj j^j^jl^I JLjw 

O — 4 JL^j-H J — lc j j Iftj ^j-a^j ^5_4_oj-^ajj^ ^ — Lc (j7 — lit C_)1 — Lcj>JI (jl — 
(j-u-^l ^ — xs^_l^ ^a^jS — c I I ciJLJuk ^jl ^ — Lc .tiJjl — ti^o jl — As j if 
4 1 nl^ tZijlil JL^j (3^^ >^ 4_juj»£. jj-a! i^jajLill ^Jcxjtjo L^3j_3lj V (^l^j 

JuLc u_o_j3_LL! 4_cJj .njtj '(j<3 J >r>\ jj^JlLJ ^j-^ Jjj-^cLUl ^1 1 Aj <\ j $W {*) 



CjIjI Jl-uoVI (j_a SJljvIj ^ >-^> <j-* ^-ii Lh-^ JLj N (jJ 

L^_j_3 Jjj ((4_^ill 4 j ♦ <i "ar 11 4_L_fl_M*lAJI j t'rt Lj>JL I )) ^^jjfej 4jJLxj IjL^j 4 j gifcJI 

I Jujlj juflj (jl 1 i j jajj-ujjaj^ <j1 ^^jjfc 4 j fiLscjIillj . 4"(^-l (,,uL> 4 0 < L^oi 
i4_^j-JU>o / \( 4J_i_Ji>jJ 4jjjj^_us (-< t ft jl 4_a» < n m ( 11 a CjLjuLjj ^1 L>.jl_La t^aoJWJJ 
l^j (jl (j' ' . ' * ' -^J jyal oJlA S « I J j 1 1 juflj)) t » 4 oi^v)) t «4 "^1 MiL) 4_3jaj» 

^ya j^J^j tM-iIs 4 j in "m L^jIjLui r/tji^ ju9j < 1 gMia'i 4_*UI (jl VI . Ljj cjLL^ 
j-^aiJ ^j^Lu j^Laj LuIj ciJLiA : L^L« (jr^ {Ufnr jll J>^j * « LJ^ij 

JSTlj jl j olt J ^1 ^jjj iJULi ^J-u-^Jl 

<1» JL*jj . j^juaJ! 4 <ij Cj \j »i U ! JrtlViU ^IjjJI IflU'i ^IjJ 4_uij^JI <LuuSJI 
^ jj-LU! <aL^ (jl ^! ' c^b^ 1 JL^I 2Lae_pJ ^Ij] J>LLt! 

«<;|jLC.^I)) JLo LgJ (J^aJI ,.t mi"> 4iiu CjLU^ lLJLlA (jl VI t 4 j ^^Vb a 4jLS 

4laL<_uJ J£j 4jIj1cj (4_uloj ^aio^JLl jjju Cu^Ljw f^J-^ ^^-^ tOl ir>"<TI)>^ 

SJ1)Jl3cj (^jJI La . (( 4 ) i n cAj^Li 4jujV : jjU*i!1» 

^LkJI ojjJ C7 1^ <— jjJljJI jj^a (j-ui>. <t "n (jl J->-! jj^a jJfc J j 

4jLj_C.j b^-^ ^ < U„^ eJ < j-uiaei) JJL^Jll (jry>JI -i>^J t tj j5t j LijJL>- (j^J .J-*>JI 

. jL^JII *L*3VI ^ (ij^5 j^Vl ^ o^^ 1 ^ L«t il!sU i 

^ULo CjLl_L>. t JJ-^ jJ I i V J flj (^J^>-5 CjL1_L>. 4-JjL>. ^yJJ (j\J>Ji t-jjLJfcJ La (jLc.J-fa«^ 

j i r CjI Li "v- oJlA ^jl du ^- (j^-Ij ♦ 4_uIjJljl1I oLcjJl! j! t3>j Cj!)\ ua ill 



^ 5j.^-Vm, t>L^l clj^>JI 4SLUIj . JiU^a jjt^ 4J^Jo jb^j^jjstjjl 0^ j»JLSUl ^jl 



JjLoJ t UU ^JUaJI ^Jj >aLU >xT U m ^ 4JL^*Jll ol>. 

jjjjLiAlil ^JLj^>Jl ^jUa ijj^lj .(jryjj-oll ^jr^o^uj-flj^JI 4_ul j^Jl SjUtl 
4 V majJI ^jU"i uioia t< aloJU 4_)^_L_J Lo^-Lq J£ "m T LuufujJ (jt i o £ 4 > Lu_uJ_>. 

ll x Sjbj .(j^-UI 1 1 n I ^\ i iJISJl ^1 JLgfcj < ul ^jU**< i iu& i O^\ ^J-^J-^JL^ Lr^ Cr^' 
(jl Jufc 1 j ijj^j_L>JI J J JL>J 4 jUr ^3 1 <i Ul ^ I Ju3 t «4jj_wjJ1)> CjLuaII 

<DAX ^jui^b iu\ libjLjv. < rtMn<l tjryw liJLLa . j^jJJ 4_pJ^aj ou}U 

LT l£. (jj^Ij u- 4 l^" - ^ - ' - " i 1 <i 4 + ^ cilLufc o^LIj jljvIj ^Ijj (j^t 
i^Jb ^Vjjfc ^ ^-c.jJI Lr l^. <jf j Till j 

iLa^^juo j Lj-^ tc--u rnTlj .^[j^lm] <±jLjJ ^1 q^Luj VI 

^1 j ^j-^j-aj^ Lr lc U^-II J-AJ - SRY (^1 j-oj Ory>J jLtiajo jjui^l j dr^>- o' 

La] <ljLJwtj (jui^lj (jriJW ^j^J JLJ^Ij ^Ij-i-u (J^J -^^J J^J^' J JLJ ^ ^"^^ 

3jl t~i nil ^1 LjL>J I jjj . Ij U-^ Lai^o CjLuj>JI jru jLiall! I JUfc ^JalLtj Juu 
JUxl^Jl Juu (j\A j-uu j_>ajjiLJ I ijJJ-A ^j! clJIjjl ^.jJLl I Jl_lj J n * 4jjL*-^o 
1 tt in Ijl jl iJSS ^>^l ^JLuajo ^j-C cdoAu tj^VI jJLuajftj Lj_jl1^ ^igj Ltt^La 
LT l£. C1>1 m ^Ji Juvf jl iIUjV I * j a a Ui^? ^ La 1 j j mi <jL^ tjJt^l 4_^Ju j^oVl 
<i^Lt tl jl (^Ij JjcdjL cJiIjjj *(_>a^J ^J^^aJd^ 

oil) ^JLaUt ^jj^j 1 u l^^ Cy 6 J^t VLnUl (. 1 ^ m ^jJ ory>til 



^j<>\ 4_.il jJl] <U nMb ciUJLv ba I JugJa . UiL-c S JUl>-V! Jljju j^f 1 JUbt 

^ ml gJl 4...J, ,,.„;^ „ Acrea encedon qj.i j m\\ 

IjL^J 4^j^jl>3 3^j!& CjVLw ^j-o immTt^ JLvl j IjUfcj .cIUjlI 4^lu^ £jU}U 

JL9 frLqJUJI <jV (- rni^fl I JU* ^^SJ J iCjl j Mi^fl ^J^Jtll 4 T< dVl 

^1 4-ijjJiJi £\j i^tl 4JLI J . Ifl^jG j^l 3 j-tu cZjIj^I^J! ^1 1 JjJoj 

L^ojLl^i ^juala CjIJu 4jL>b-u Cjlki.^M<a {^a 4j uJ 3 mm < J bj-tja 1 ^"1 ,a > *r **m<J 
<J-"^1 (jL«j-*-u^ajL^ l)6 J 1 ^ <^-»bVI (j\ *- m :<Uj mii <:i in^wj dJbb .^_!l£t 
cjVju^-lm^jh^jS £bj1 4j^Lj ^jba tS^33 ^^^i ^ j>^^' 1 4*m 

Cr^ 4 — *-^J Cr^* ' ^ ^ J O"^! ^3-^3^ 3J-* o\~* 4 L^J-^' 4_i_Jjiaj 

u-fll t us I 4j^bj j^lj ^Ir i yc 4_j|j_u ^Ml^y SjJL-SJI jjiaj 

^j_L^3_>ajj^ (jr Ll O" 1 ^ L^^J 'O^y 4 i 1 n <tb SjJloJI ^ JLA jjlaj (jV ^1 j 4-udjJl 
jj3J cIjI m ^j^q 1 "n, t ^ j ^ U j <jry>. ^j-o 4_iir. ^^ja- gll 4_L^D^_C jJi-^l U3^J (^tj 

4jLL>jJI <..« mi^) ((cJu^ij 4_aj^io joj! ^ I i^^bJI (jr Lc ^^ijuij Cjbo^JI 

L^J i * j ^ gaj JLAl ^j-o ^boifl IjjLC 4JSJj _ 1 rtlUa < flJLA 



^1 ^jJj <±jIjlj>.VI 4.1 (.(.It.) JfJ Cr^>JI I Jufc Ijl-u^ .*}Lc.I jj-^jJLl 
^yl^j . 03— ill ^ jla J£ c-j! r Li "< ^1 jl^Ij <i£^ ^jt^'t mij jj' j-^^^ o-^j *tiy^\ 

. uLU JlJ 1 « n tliJLgo Ijj^o! I VI n La 5 « J j t t!uJ jj 1 k ♦ f^j 4_j ! (jjs ^iljJI 

^jj^jj (JSLio ^-jJujj t^**' J ' ^ « m tia^ ^jSv-Jfj 4jl < rtlZJi f.\ i>i r.VI ^cJu_3 

. jcJLI ^ 1 r„ J-o til 4_^kll_>Jll CjLjj-^-^I! jlj>.Gj ^CjL-Jl.!^ rtllj j j) jUH 
i^lj ^ j^ujja 4a flj 4»Iaj^>» 3 Jj Juua CjIjJj-o j-ua <( (j-^ L^u » 4jLat^ Cjj-^Lu 

1 1 (j "ijL£j>.j CjLaI *v rtll j^jG ^L£. 3jJ rt llj t^jjj) A jlltl CjIjJuS jr\j Jn i*itl 

*l5>^*5 Jj-J- 4 cjru i-dJjj _ n jhll j_jlC 4__l>JL1 ^j-C j j £yC j y 1 1 1 j 

CjIjLc i?jufc <jf cdjju LuV <( t >ni a <-lUj ^jlj <4< ^ <v 4_aL£^ ojiaj 

dJufc (jf ^ya j V tnl ^jl JL-ftjt 4-JblSLaJl <> JUk (jl— ^ t^LliLj iJJ-^^ 

ljuk fjyS Uxjkll JLxiw^JI fLr jJlj . LfcjL^Jj LuIj iLuljJ JJUtH djl jLJI 

4_Iol — <-a^j II 4 a! *J| JlJI ^jX. 4 >uLj ^^jfc Lx^jjj i 1 a J£L! 4 l^L>. 

4-5j^iaJI ^Jl^j cd jl <<>H ^1 ^LjlA (.tit uJ (J7 HJ! Qj^p < < .."ftl (JLo CjLjj^-A 

4jjj$jl1I dji jUJI ij-a j uKW <jjSLi t Lo u 't*4 \ 4jI^ lcr iHlL>j ,4!uju>JI 41lJ! 

t±j|jL>.Vl 4|<m 1 1 n j-jLu Jt mij ^ jJI t4 < 11 gj t^\j—uj (j^j>J L^Lu L^K 

V3 : JL>.jJi < rtllVo L«L*j 4 ri 1 .t "t 0 4jLjuLjjj c (j^>* ^Ij-j-u ^j^k 

(jr S (jL^*lj <-3j-^ ?L*-A ^ CjLa^i "iJwj 4 jU rt*' CjIj-oIo ^1 1 1 J t^llj tJLJwjj 

*4J CjJLSttJ ^jjLjuiJI Qji JL>> (jH-«-ll I L^'j- 1 -" . (j: ^ iii t\ \ qm1>A\ 

<MLM L-fljt Y • * JLLo (^| jj-uUil JSJ iiifl ( Mid JL>.| JLOQ I tflU^ JJLJU (^! tLuj-Sj 

t^^jl j 0 .nil JuLc 4jj^ UaLu < h \"t V j LjJUC ^Ij-lm Cf^>* ^jLs dUj ^aj .c-J^_2j La jl 
4lujLi>4 JU£. (^Ij-wj J i^jJ^VI clil_Lj_?ei] 0 ill ^jLlJI JLIa! 5»j-Ju£. jJLu 4 ollL>JLl 

. I jj) U*i ol m^II ^>j-ul ^ juu (1^ <r jjju (JT lJl ^1) 4 U ,V<H ^ji-Vl cjlij^lL 



^j^jkj ^jjj^a] ^LJj ^I^j La c- uui ->* i 4jL>»V1 jJ*u 9 4_j9jLiit ^ i mi ) < <i 

(^Ij jk^uij^oj^ p^L$j ^^uj^jji^ Cr k. j^b oy>- >^ lJ o- 4 

Jzj nJTJl ^jljJ ^KJI l_s>LLv^I du_c La.il V * iS^j-^ J-^L jJalla 
^jjjj .(j^xVl jj-^jJI oLo> cr lx. jLAliVI ^ j-aLkJi I jui Jl^Ij^ 

tj\ VI tJjLVI < tr> ^ jrj uii-»JI 4, j i <<i*) JMlLxl ^1 j^ljJI f J-^>-*ji>-* 
4_uL$jJl 2Lat-ujJI <jj)^-*i i (J j 1 I 3jl »"n ill ^1 jjj JUJu>Jl m£|j-i_u j^Ud jLilut 

jI jJal J£ 4 j a dJjLJuJlj ^Ij^o (jrt*- m^ 1— *L*j ju jl>» j-jLLj jj ^^^a 

Ju9 ^ jJI) ^wLdJLl m£jj U"< ! \ j y i*m!1 Ijuk 4.jy olu j^Ljj . ^jjLp i^jjj I 

Ji-lj I Ju>* 4->l Mill L4ISLI3 i^l^jVl jrvj LiJL L^>LL*vl < <i I " V j CjLu_> 
^yic cijJL->- Jlj3 4_j! ^yjc Ju^_j9 tujl^-i^ ^^yl^. ^JjL*^ J- 4 ^ '^li • Jj^' 

^jX. L gj-jL.j <i «UI l_3>L^J JLua_oj| JLua I ju* JL>-lj ^1 uiJL^l J]eVl 

Jjl3 <jL£ I JLA (jSLJj <^Lc tlnJ^L) 3j ..if 4 o ^ jJua (^1 jj j tl 

^jjUl ^Ij-uaJlj ( fi<tU ^1 dilj t(J-oVl 4 i j ^ £y* g.^ mi j ^jLaJI (j-o^ I Lojj 

^ >LJ!a VI ^jlju^V 1 4jL^iil ^ C4jii J>^> all 2uIju ^ L^j 

jru ^£w*j La ^^uL JajjI ^LIa_^i LLb t <ul giU JwJtj ^^-jjl dUj 

.^yj^l 5JI (^j^IJI ^l^juaJlj oLj*>->JI ^JlA 
^3 \ A j ti < <j>-joLjtJ (j-uflj ^L_lLj ^j4> (jr uiL>Jt jLlAIU juLnJI ^JLftJI 

JUuJj . Jul) J_LO^jJ CJjLjtjJl J 4 I Mil mi J-O^l Ju3j v JJ y v£i LljLdM 

^j^-u^aj^ 4J^till jj (■ , , u^l JJ3 ^jJI * L^IVLl^I jj^a ^^laJLI ^L£JI dJUj 
CjLlj^JI 4 jlr j-xiSJI ^Ic. 4-^^L-tji 4 oLa r J..^- u m^jJI ^ j j -<C< 1 1 (^lj 
t^joulj j n j i I JLA J— JjJI * 4ju^1 jJI (j^l ol n ^ ^j-" 3 ^ri^^ 

I Juf ^SLojV ^jL^ LLj . jJ^jJJ S, > j rt U CjI_Ll_?eJJ ^,j^«5t_A JoLxlj 4 ln*i*> jVI 

l^->* ^ ; ' 4jLfl i<±jLVl m^JLj>-I J^Ij 4 mi JLjsbj (j! m^Ij ^^-lm^—ajj&I 
jJj jj^ jJJ 5jUAja CjI Ll>JI dJufc C^ol J Lo JuLVL I JUv 2jLud CjLLo- nnfl 



*-jLji jlIg j^jlII uajla 5jLa .(tj>a j^LajJI Ijla (j^, < n^j Jju»3aVLfl 

iCjLLuj^J (j£j-ttl JJiL-uJI ^£j_*jj .(^j-JLl jJjL-uJI ^ 0 1 to (JjLH 4 nit a 

: 4 J frl J) 3j£Ls 4_J jJ L y±j\ J (jl VI < LoL-QJ jjj * L^-U<3 L_3JL^JI J . djl M ->J I ujjLLLfl 

^_uLj L$J llILlaj .Sjujlc ^£j-M oy* Cy* ^ ^ A ^-^W^j 4 cr^^ 
JjUcj j^jJL^ : Ij-ii j!l£1 LLbl jitIS oLajUtl iojla LLoLj! ^ Lai 

4jLjI^lj>J Luiu jwi^T j^Ii (^! ^_oUo V <.Nj"*J Lsr Iu^\ ^ -r"n fj] 

Jlxjj ^ylJ I iSjLiail 4 j M w ->JI 4jLi_cw <U Oj^Ij Lo < > t < n-w <-dJj JjuL j^fcj tAj^JJLl 

Ijl^J 4_ajL<Lo j^Ij j-xjuajj ^Litlul <Ut j^jjIj Q>j ^^jjVI 

t jx. 4_jL»jJ1 JjU! jJUj J-IaS .43^-5 jl 1 j 4_CjL» 4j^>o ijuolj (Jj-j^I 
djUVI f^jja 4j^Luj > tn"^ ( _ 3 _ajLfl : ut C j 4 » 1 uJ 4 I jln 4_«jLS^a ^-^aJLaj 

Ij ^ Hj (jl jj Oil ^Lil cdJj f-Lulj i^jjlaj j j ill 4 j > ^j-j^jV ^L- ua-iLo 
jul^I uLjUJ ^IjJ Lbj ill gfcj (jL) J^tj J-^l l^IlaLlLd Jul juj (_£jJjQ JjLuj CjLujjj-) 
CxjL^j t Ljua 4J^LuJI gfcj ^j! Mj^ ^jjj 111 r j 4 « nn J auj *4_iijL^o jJl^fj 

j^jjtlll (jr la (jVI JLjl^ jlx jj^jJI ^1 <^>t jl5-a . La- > <>K Ij in *> i^tpjjl 
/ V ^Uyi ^yLi Ijjl^ ^ .ml : JU^ jlw LoLxii jLud JjUVI ^ji^u 

J^L>. ^ ( in") iljIjLxV ^jill (jlj j "*tl 4 a h > V< ujj ^jJI jryuojV Jl 3t-lll uy3>^ 
(j^. 4J j A miJ <<ij^UI I JlA l^j^lm (jOj>-J 4-Cj 'nn t, I 4 i^jj^JI 4 jl v djLa 




L;r j9 ^ *»■ .T> ^jl 4jj_^o| 4_-ojLd_-a *|jj 4 o j Mill JjLseJLfl i^j<JL>JI 4j^j! CjI n % 

JL>0 L_9j_4^uJ \jr}uL>JI I JL-LjJJ {j^t->- L^XJ Ji3JLjU3J Jj& ^Vl j»J ^J3 i (ill i 11 4 

0) ^jX. Jmiill ^ IjLA ^ ^JLj^JLt 

(J^uVl ^jjLlaJI JjJ (JJ-jl^'tl ^IjJI J^-oj S JjJJI tiJ^L-u ^ lib* (jSUj 
Lai *l_9>LluV| Cjljlioj 4.1^^ >r» JL9 ij^l^Jl ^ iAjlj iCiUVI fi^^ jL$>. 4jJ 

CjjjIs Ju9 (juijjljlajl (jl n h\"t V a ^ Jin flJ 4i5 (j-ujlj Ju^j_A dujj 

^! o>^> *^>" ^ ^ ^> Vjrfi ^ 

JjJU^ JjJtil <— iL^lj t"inil jj^ajJteniij j^jJI <jl jJaljJIj . I J^L-A LajLa4 
^Lqj>JI ^ ^ V) Lyl^. Join ^-U ^ ij 4xtl V< mj diUVIj i^Ju-u^>JI j i ri rtll 

4 1 <t> j a 4-ar j "u I Ju4> j < ajj . 4 "t j <^aj^ djljilj ^j^o ^^-uaJtJ L^o tt*j->. 

4jl ft J in Jl^-fl Cjlj J t mi J in JrUl^lII JLJ^V .L-tjjJI CJJ) II ^ 

j^jj j A ^^luVl ^JLc (^J-^J LoJU£.J . JjJLlI ^ 1 d aJ VI mj 4_j_aL»V| 

cJjLC Ijlj » Lfcjljl Jl_3 ^j-fcJI '^1 ^ cr^ J-^J t^ftiu* 'U^J 

4-j mil JJoj ^^juVl ^jLfl tj^jJI CjIjj « Mill J ua3- ^i-litj (-M^tJ jjJU-aJI 

(*•< ^jjJI ^y-B Lai . Lfc-L^a L £ajjiJ\ JL>o ^jV <Lu3j_c i ^ mi flj 

^Lj3 ^ jj^jJI ^1 tL^ll Lla-ual ,Cj}Lua->J1 4_aUbl jLfl t CuM i^^ ,j\ Jlj>.^j V 

CjLoI^JJ . < fM i^H <-T l£- ^.s^J Loj iiLjVl Ju£. J iill Jj -t-O Ju^j J-J \ j Ml 

(1>^ (jH^I jJI CjLudIj tlu nl (Ti ~r \ tn\ £ju JtJ Ll^ejjJG jijjiaJ d>LjVI ^jlJs 

^ ini.^JI L-jLitluVI jLia ^LJLj il <1j ^aju^. SjIjVI lJls^j 4 t n n't {j&c-y 

^j^J ^1 Mil ^Jl JjVj_Aj (J-Ujlj Jj^DJJ 

CjLu_j>Ji ^ AjULjl^o JLo-j->-I jlj Ii^I^jj (jX-Lo "i ^1 4_jLj L^Luajl j-J-^l 

4-J-5 Ci^^ Jaj-Oj]l J-^JJ QryLaf^JI j^J J-i-ol^jJI (jV A J MilX 3jl l>t "ill 




^-A 1 } i ^ (3j-^ 4 jl <^>t y$ <L-tci g."i->J ^jVl j-j£1j • 1 j u*Jb- SjLublU Cj\ h >J1 
<jrU CjUbM-jJI q] ^ i- <>■<<■> 11 LJ 0 <U1 ^j-a loI 51 ae 3j .m^j Ji j II £><Ji 
^ys J£ l-S^LL^I ^ c..u->.uJI J ^LfcjVl J_a_>J! I Jufc j mi t 11 ^ uii-v 

^^Ju3 4y.uJ>Jl CjIIMaJLs 1-jf.n'cw LijOO Ojl i~tC \ <j£*i U si <tu\\ J JLvjJi 

^> j . ^ 1 <j J ^ SI^-jqI (. I (jr^- 3jJ a I Lb :^^Uoj-jujij_aj^LI ^ j 4__iJ9 Lu 

JLxjJl JL»J c 1 ^il] 4^a^LL« Ly lc SjJUjJIj ^ t>>a 1 o-jfl CI) Loj) < u^a^j^J 

I JLA (^u-Jj) c_oL£JI dojjL_j>JI SjLjj pi n ->JI JL-JvV 4_Jt_ooJ 

Jjusej <jl_j jj^J^j Jl3 i 1 ,*V I Lo» <jl ♦ ^^-liLuo j-jlC Ij-uLj ^j, \ mil ^>3Jj 

jjL>Jl ^ ijlS" ^ylLv tj->.Vl j-^t-ju ^JLq jlxIj * jLloj i^si ^UjVI 

1 o g Lu 1 <t j*^ CjJ a-„ j'^ tl tub j ) j ->J I 4 i tidJ (j ^ , ^ Mil l jj-3tJ <jl LaLq-i 

4( J-<CL^J U /°>J . (( \ ^1 1 ^^yic ^ i n^LuJl U"i 1 1 )) JLjV^Aj ^pa-jlj 4.j a t.uj Lo 
(JjloJLj Ojl^Js Jl^ 4 rr j n (In t cJUli JjLw 4.j ..n'^Lo 4 ar ^jLb 

jlLaj .4 i <>>LI< ^Ij-cVl ^ 4j>LiJl uroMIl 4JLL (^j., m. ill pL^jJI 
, 1^ uoU cjjJqjs oj£& LjLsLuJI (3j-fl ^IjuJJi JIa-JuI j! cjI^jVI ^}i^> 

^ln Ji_a_^ 1 4 jlj>Lj^ U 4jj h < 1 L (j^JjjialLl! ^ P> ^ a Jj eiU J ^j-a V JU^ 
L <"^JJ • 4lLajl_o^oj j-uLlil 1 1 uJ (jl j i u j-i5&\ ^LitjoVl ^1 L>J I 

fjjgj jJk> tclSjJI L^jl ^yic L$_Jj j.-uil ^^lll tf^LtJI)) ^JL»V^3 ^^ojI; 

> In j < ii J-*-«3 CjLLj_>- jlj CjJl-^j CjLoj_Lu>J1 £rU ^1 uai [ j. i ,>L>> L^vLlj 



j-*U ojLSj .^^Gay gene « L3 J1^ £ro*» 4jL> 4„x..j ,<v mi" f}LcVI 

(j^JJ lS-^P LgiSTj i4-4-u_<ij C^jJI Laj^-2j Cjj*JLj SjLjJLC CjL-uIjJ <j^a 3jl^.|j 

fJt Jl— >■ j dJlA jj . j i — jl. V 1 j I ^^Lfl-J «Ut <'<r> (jyJi*. 

cdJjj *<-dJj-i_u J & *<i} U J)" * J < " <-;-iLua-C^I ^JLc JlLo i<j j) i £la ^(j mi n'll 

^ 4_J j ^l Tfii 0 !>>L£ l_4 J J > J1 J>2uC ^ I J ) V m, <jf ij7 i£. ^y=> (^J 

.« jjfc.<ll I Ju4> (jr^ IjjJj)) Jl3 (j\ jju4 (jr\ jJLlI, I Jjl :^^-ujLflj| ^a-A {Q-flJj rtr 

SLxJtil c_j jJL_u I u.V <X Jfi I (_ 1 1 /*\ *J (jJLuk (Jj^j mi 4_jLj - I^jj^jj _ JlJLojlj ^-Aj 
< ^ 1 \ mi Jj-jwj <j I L<a_£ . 4j^.In'^ 4_c^_> 4-tlvJj i Jl^-jljuo « jLx!L>.| » ^j-uoJ 

^jjJ ^jL^ I jl VI cin-illfl ^JJ jl » «^>H J>^>o O^-^^ clrs^i^ jj-^ oj J i^ t>* 

jr^t-al mmU j-J-£- (j*liaL>JU (j\ 4 flji . clil j ^Jl j U ^ 

jLfc^J (^i^ -ar ^11 ^Jl LIjJL^ l^l^J JL^ t 3 j_M.f ^Ji 4_i_liXL) jiOj LujJ> 
^^^J)) A n ji tr> (jr^ 4_!ajaL>JLl J-ijJ ^ JL_J t_ r<*s3j .4-_uljjJI I ^ "t * j t U ^^^ic 

^^_c,J I ^ <Un (^>*ijJ <-iiJjj t(< QJ jl"' fl (°^J Oj^^^ U ^ f J ^ 'l^J-^-^I 
^jj) ^ ol otn ft Ij-J J^o 1 Jj—Aj 1 <njf L^jV Uuj^ t^Jt i> ^ J-J-^ 

dLcuU (JLfe-a (JJLJLA . 4 o jl mi j 4ulC^juo^a (JIoj CjL-uIjJlII dJlA (jLiS t4 nl4 

4-i-uljJ l£JLLA C-uL< 1 JiU^j . 4jIj>LI 5 ^j-lS" 4_JL»Lj3 L4J 4 j l.uL>JI 4 jftll ^yi 
\ jJS a j mi r Lul Lu t j_a t 4_j^_>.Vl ^ulj_lll LJj a 4_*_»jl ^lfi 

4jQJ 1 U"*f I, I Ij_jJ I 1 j fia < u <t 4 "n-u J^sj 1 1 t^j I 1 jJj a <<a a 5jj 
^jIj-jJI ^j] C»j ^.j . 1 t>>)\ \ j>\~t a pfi <atjj ^jL£" ^Jua QjJ r J 4 » 1 uJ Jljxjj 
4j^j>. I ^jI^J IjjL^ <; I J-^-o 1 1 ^ m-dJ 4.*t j ill mi*iJ 



t^-joVl dJjLiuj cjLLl>J! £>x. cLo&jJI jjJLa ij-oLb (j-jj ^Lo-Ia! jLj 

4J^Luj < Jjjj-La £>c ^^_>o 'JJt-jJ Lc-aB > 4 j mi > -xJi 4_t l\l> : jtZuLfl j. if- 1 *h hi 

(j>g&li JLvjJI dJjLlljj .^^u^ySLiJ iL^LaJI ^IjjJI <(xq28) VA ±£ 

jit i i nj (jaj-4->. ^yS 4_JI jJl £ya 4 rth V a < .0 ^Lj-oj^/I JL>.jJI illjl <5Jbj 
{jji 4J£ 4 1 mJb <L3jl * 0 <i m ij-A <jLfl t LuLua^lj *CjVL>JI j-A 4jUI i _ y fl 

4 jft U C-jU mj ^jJ! 4" V «,ni jjf ^jfc (jr cuJL>JI 4^>.jJlII (j-U?cj It ~n Lft-tiS 4K r^tLb 
ju J^jwjjO 4jI j^judIjJI jl VI . 4jl!Lj 4jCj-4iO ^palj-ijVI j j <n j m 4.j i«u>Jt 
4jUI 4-juj! 4 j 1 uJ lIILlA {j^-i l^JjJ 4J ^OjU>JLl jlSu-tJt 

,(4_jojxl>Ji 4£.jJJI (^>-J4>^ ^ J^t 4-u-ujj) Jlj£| ^3cj Lr l^: q^jjlll JLw^JI j-xs 

(J^l JLaL>V ^jL>uI JLo.il>.! jj^j > U . njjill ijr ^ ij^ulS JL>.jJI q\ <- u 

^1 mil 1^ ii a C-jL^ (j^JI 0^3 .' '"^ °JiJ- : *~ (jr^l * I ' " ' "»»^ lXlC ^ m t^Jl jjJUuJI i nil I (* ) 



Li£.j) ^JuJI ^J^x Jla JJL^tJ c p>. j! i e\juul\ JLuC £aJLJ! ^j^u JJLseJ >aLA 

LftJJ j^Vl <jf Aylm i u tnrnjJl Jjmt II LjJL^. IjIj .SljJtl 4jj I ilk 

4jI 4 n j n -*J1^ .4jj-i-Ju dl-fla 4 i u <i t ^aLa J/uk Lt 1c julc I j! VI 4 Lst-joL*. In 

^! JLatJ jl ^ya JJLfij *(jrulill CjVM-^ C;r k. 11jJl>. ULstJ ^JLu J^jLa JLjfcj 

^j-ujJ LTy>J' ^l- 3 Lo 4jL 4 null ^>»La jJLscjj . j^aLfc L^j-ujJ cr l!l O^IjUJI tiilj ^^lfi 

LqLcj < ?i I" > a j imfll : jj^oVl , \ n t j JjoLc ^jVI JLjxjj 4jL^ i4_aLusVLjj 
(jru J^LjJjI 4_^^Lc <-i!LlA ;j\ 4^v^l^3 JuljJb Lo^a y ,4 J u<jL>JI 4 j*U 

*LLu, j-^i jJ£\ jt ^1 J^-^U ^P 3 4>-njJJ u <m^II 

tfrl n m»I 4_jjJ (J-u-lI J_>-j J—\c j^-u^I LAILq J^jJI I JJt O^zi u' oIL^I 

l-ajjjj j-ujLj^ . Lu-u Cujvi 4j jJ * Lu-u jJLua! * i rti^i <U n*4 <j jJ j| 

VI 4) "i "wl ^ ) » j J In J JL3 IjLA jjLia cillj C-JjJI ^j-fi Loj 4 j i »> t**JI 

4jMj jlp SjIjj ^ <5UI ^ 4jijj5 ^1 4jMj (j-A JLgJLxVl SjLjJ^ : I JaAiaJU 

■ 



lLILLa <j\ : ^jju^^Ja 4_Lui ojSjb qj^" j «» -iljJaV! pktl, 1^ U"< i m 3j£s Jj^ 

c^-ll c-< Ajj Lcjj t 1 i t-n j 3jj>.| L^j-'^ 4_LjLc LJT a SLcnJtl CjLlaLljJ k _ r ^3 La l*< j mi 

4_4jJl^ 4jJujj_b i±ILLA <jL£) . LLx>Jl J* n H <Gl JL^Jil ^ o>^ 

oJUb jj? J^|il 4_juIi < JlcLlJLq <-_j!j 4_uLq_>. ^1 £jC jj-Ij 4 J.i it 1>JI (jlj 

jJb ^ynU ^3 Cibal <w frVt ^^Lu^ :4-a:j7u.llj t.<i < all £ru ilalitj 3>j£L<Dl 

SbLvVI JaJj .(cdJjJ ^^xjjaj^ L^ujLqj*. ^ JajJu ^\ Ja^bJ^ >^Jj ^jdl 

<, , mIjJL) ^— uLjJI 1 JJt Ja-o JL-^-^j V 4_j I 4 n j n ^ ^^Ji Cy^-i r^t-j-d-a 4_jij 

LiiLLkj .4 u.,,L>Jl jj^jJI 4_Ji*j j.nlL 4J 4^>Lc V Ll^u >^Vl oLli3A!l ^jlt. 
3j^jl! 2boa>. 4,^1 L^J 3^La jakj 4 anti-Mullerian hormone 4j^Jj^JLJ j»1 ioU 

JUbj _ ^_£jLli jj^jL^Jl ijr 5 4jj J-Ij-I I CjljJLuJi ^3o£Ll UaJ ■ r uJ ^ SB I ^jlm >J I 

Cj Lu. ->- 4 1 t 1 Uij .c_jjJI_3 t_x_ul_jfj ^>.jJI ^jj^^., ljd ^jJi lJlL h\\ (jyA) Cjlj-ioJI 
g-1 tst rVl Sjj^jJ 4-jj aj, ib >:< ua jl ^^^-S Jju^J-xi ^jojuJ 4jMJLII m^Ij - L- >1j1 

4_jjw_jJ^Il jL-t-b_>sj UJL^ J ~* ' "J** 1 ' " ** f ^ Cr^-^LH* 4_1oL^^j ^ y m ^^pjl 4 J . nLuJI 

^CjIi ^ uaj < ito^ uImt Cd\ ^ o < uJ 4_ji_i_>Jl CjL?e*u.ll ^JlA (j 1 ^JS uJI 
4-i^Vl) jj-^Ju jjLuI! J-4->Jl J-^ l^>^^ OJ^d L)f J^^h? l?^^^ J*-iJI -ij 

.(^ycLJLI Jt aJI jj ju}j V iCr !Li!Lij - oLLj^.,, Jul jJUjV cLiLiVI 

i4.n.t a 4-j?r cu J I ^yjS ^^i>w| CjI < J j ♦ uuJ SjLp (ji t ^ !j _ ^lul CiLi-LJe xHil 
^ <^>j Ijuk (^k: 4Jj| lLILLa <j! 4 ^ j n ->Jlj ^ 4_uoL_v a 

Ju^> jkVl J- 4 l^L^I lt^^I Jj^Ii iciiJj^^Vl j^ 13] 3 .o'P^ 



Sj^j jJUjV 4J^L1j ijJl! ^J>^-* Cr^! Cr^ j J ' " ^LjtjjJ^J-JI ^JlA 

JJ^jJl ^Jl j^jj >M jlj-^Vl fr^J-A JaJ^CJ jJfi tfjjJU Ij^Aj ^.LUI f^JI ^Lub-tVl 

g-j < "< I \ hW o'sJb Ci g\j i^lj _ ^>Iij1 Cj 1 't.i y j" n Jl-ud 3 Jl_Jj ^jl^jLS L^jJI 
i4_o^L>JI 4^3-0^11-) 4jjl_llL <£U_>Jt ^3 ^LatjJI t jX. *^ j i<s JL^ ^1 <3jj>*Lc. 

Lo-l3 cLUjj t (( JLm»J L )) (JL>-J <J->*^ I^-j-uuL*. Jl£J ^LcoJ <( LjjUbJ)) Ij i iijj 

4jjj^J l^U-w JLfl oLjj^j^I (j\ ry> JuV cr>fili1 JL^-j-M ^Litxlj . Ijlx 

,L5i L. 

*<\ <vL& (J_u ^.a ^ Mil^Jl jl >>> Tl cjjI ^iJI jlSLa^l c-uj ^ Jjl 

<LqX. I n.fl CjLojI t a ( il tti a^.m ^Jl (jl (_3 ^ ^~ "< H 1 f I < ^> jj JL^i_A» : 1 A JLAJ 

^/juj . -5>>-J-^ 4jI dJ I ICt * j ^"i-w CJt^ ^jJl - Jl nUVl c_jL>»j1j 

^yl^. ^Ij-u^J £j 1 11 a M, t .^ ^^/^j 4_3^>Jlj JJuu j-^aVl Iliw I clU j 

^jjj 43 1 m-hJ JUJL_>JI ^j^lLoLA j^-lj .((^jjJ^mJLIj (J^j^j^U ^ Ul < nil 

pv) lm t 

4_LL^ J-J-C. JJL-JJ ^,111 ^1 3-A ^ ^y^LkJl ^y-i-C^ Jl^v!)) 
<"< r ritj t <?jj) 1 1 C-U^ L*£. ! JL-Lt-i ^jV^StJJ ljL>-! 4^1 inn 



»ol <>KII 0JL$J ^^uLj^ (tLul ( _ r £ L)lj . . . 4 <i m(i« 4-jjjL>l^-«y 
4jrU jf t^-JjrtUll oLlj_>JI j 4jjJijJI oLu->JI (jr^J Lo ^j^o 4£j_*JL Ul JLj-« 




. 4 J M tr\\\ Qj* ~?>J^ Jllg. f-^jy-LM LfrLo ^LjUO 

4 V i h'i J I t (( <L?r fljll 4_xjLlC » 3, Ij 

^ no >■ a 1 *^ lu ^jJ i^Lc 4j*-jj tL^ji Ls-£ ^jj-uj-ill 

(^il CjLo^IaJJ 4lxt£ "ic j-^Jt^o (j-A j_cxu _ Sl_i_>JI *LS_J oVT ^jjti 

^jUa^uJ Mijtl (ji Trl I < rn < 4-j_fl 4_1£ I jufc ^jl 




^ JL>. ojla jLis <^>»-j U ^Juojj retinoblastoma 4^ ^_2J1 Uj^j}L> 

. J^j->- I s-Lu^ 1 (j-^ <UtAiUo (jjj Mir j 
^-jl^I (j^SLj £jy>- '(*JMJ lj Jl5 l^_aJLctf5 Ij-i-u 4 ♦ j 1 U 1 1 List VI 

ml) 4 rtl**< V a "l^ <( Cj t j 0 '°\ » ^^Jl ^ 1 .i,rt u j^kj 'fO^J La^J j_j_i5o la *~ 
ililj >■ dJ ^j-* ^CjUjjJo i ^4 ml) 4JL^Is CjI ^IjLj al 1 ^ LtJ 1 <i j 3 5j (CjLjj i u£\ 

< . uSo (^yjJ! JpljjJl J . ^.Lc ^/U^M-J 4.JLJJ t 4 ljU (J JUUJ L_f&jL5fcJJ « rtj i J jlj AJLd 11L 

g uaJ 4 j /ya CjljJLfl J j.l r~l 1 ^ (J£ j \ «> $ ^1 CjI .o lU j ^ _ « j_T< >< v-l 

^LuuuJ u 0 t^J ^^iv UwIj^jlo CjIj ^ till ^yic I ^ JuC j t^jjixj O-oLI <Lu>-Lu» 

r_yA JIoj 4jI cr i£: . L^Hj ^1 4_JLlll 4-* ci i^itl ^ 1 g ,„ gj ^ L^J ^j-^t 

JLxju JLjl-^j jjjjLt-oJI Jl_»j <<J i jjr- i 3j "'^ JUj— Jl 4-^-j_4^Jij 

Sjui u \c c2jLL_>JI ju>.! ^,1*1 jVI L;T I^ l-j! "(^l> I job ^3 J £ J£ 

j^jJu Lie J . ^a,j m ->Jl 4o ^ t, 1 g-lj iliVl l^jl 1 i.<a l>> L-LOJUL^I JL3j <CjI 4 

4 .i a iji VI . CjLLu 1 1 1 4-<La-oj O^-^ <j-° *»— >i jl JlJLaI (jr A CjI ,m ,^11 <j \ 



'ULljvI i_3^ju jl <<(jJJL!l Uj)) LgjU L*-4s lJSjjG L$l£ :4_iX.L>ojl C )Ujjj t < <i il^j j 

^j-xj cjI < j ^ 1 g >ri *\ ^jjSLj^ .((^jUVI Ljj» L^jLj <<3-^ o^-i (Jo"' ^-j Lij 

.^j^Jj-JI 4JlI Jl ' U 3 1 11 m t iM V Uj J 1 -^ -^LH*-^ 1 ok* O <j| VI i(J-3L>- 

^Jl ^ mi t^tl ts\\\ 4 uaJa JLc 1 JJLJ J U t_*Jj-JJ -ilj-M aJufc 4 ^ CjljL^ Uj 
^^^-li (^Jl! (j^ijj 4_jV 4 — (r\ 0 \ \ 4jI^jJ jJ-uaj 

1 <jjlf j "i r (J7 jJI Cj1_Llj>JI £jjQ LjI (j| ^Un'^ j^o^Lfl J t a CjL|_l>. jj^tJ 4_jI j| 

. La Jl j j tn\\ jlsLJI ^^-aLlIjI nlj (A) f>j-LMj-A ^jVI LT IL> 

t j_*U 4_jf VI ^j-i-u^ajj^ JLc .i^w^-jo Uj «(4 "<Ujj^>. ^-t-uj 

<ya Loj>- I jl or LqI, iVi 1 ill <y95ta mm 1 1 ^jJLjj>JI ^j-s vj-^> Jjl i4jjJt-cuil j-uj 

. 1 4 0 i^> > Jl ^Jl ^9 ^ mij!I fdL»J 4_^3_JI SLpJI 

L^l^ mi jl CjLJLuj^_jJI CjI n 1 s> ^ ^jSLl ^ iCiLLuj^ A CjI n 1 s><$ CjI_Lj_>JI 

^Jt 4 1 0 ^Lj Mgj, mi > 1 1 j*jJLj_>Ji Lx. j j 1I1 t_]ju^j-_iJ I CjI <i i^>j jA^Ij i4_ij_c,^j» 

.reverse transcriptase ^..XtH ^ .« P. m U ^j^jj uu J ^jryx 

oJjj) jJj ^-<-u^>JL» ^ajL^tJ I o j ^ 1 ^Ik <\ cjBJuk I ^JL5t-jV 

i4_) J^l>JI 4 >J jl^flVI Ju>-I ^j) ^^aj^vj 4jjl3c_«_u 4_Sj^la_s 4Juo 4 V 1 <i't 

^j-r 11 se H J l_ 3j_i_u 4j t 1 u$ &j o r J^La^ j^-<HI ljuk 4^:, -co t jtJwjVI ^j-C jji-i 
^j-o jULjd £y}-(J 4jj_j_^ 4 1 <i)>l 4J ^cj^jVI I J ^ - »j) m>1 ^j-fl jJl_^f 

( Jl^jjj ^ Juij ^jl ^^ic 4jj Jlj3 ^yfl 1 0 miL>> LqI ^ 1 ul ^> ^ 1 uj 5-43 : j Ju V I ^jMjjuJt 
j^z\ j mi ill jljJaV 4 j mi ?IL 0^?^' <^LJ^ £f (j-^Lu ^ySj .dLlje-ua 

JjLufu ^1 J V J Mil jA^l ^jl U^l Ml "l^l JjL^J i4 Ml^J-fl 4 j ->» 0j-Jbj . M,l til 

Sjj^j^a I jUL .^jI^>JI ^j-o jlj-ail jjfc Cj I j I j mi 1 1 




iifc^ JjLHj <G! .( j - . m ^U I ^ mi m Mil l 4W1 U 4Js>^ ^ ^iii! ^L^„ 

3^ : j\9^?*J' Jib ^ LT^S U^^L-uJ^ 4 CjLll>JI JcwV L; 

t^oJI j^Vl ^>AJ! Jib 4j ^UJi ^>Lh>JI <> 4V„i'i jLo] ^ 

0^ *->>^>-* t \ x\ \ j>j L i _>Jl ^ er^-Ajj g t( ,r. m>.U ^ £-u*j 

jl JaLi L^Ja^ aj ^j^lxJl ^^li^J! J* C^jjf j£ 4JUl£Lo ^ 

4-ililjLJI 4j^AJI 4_iX.L>o;Vl CjL^J^-laII £>JJt> »4-u^Vl ^u*Lw ^jrO. * ua 

J^j -j*^>JI J£ <>■ > r cr 1 ! ^>jJ^ J^> ^**^Hervs ^cjUaj^JU jl lAUl 

"/V UjJuS Juaj «4-j 1^J 1» oUt-^Jl <j' ^! : ~<< 0 »jt ljufc <jl jjLuJ 

^jja JLj La 4_J3 Lii*JI ^ ^jJlj^I <j\ J nlv j ^jLaII bjj . JauS a 

<JjLJL 4^LUI i^JtJ jjl 4JSLcj i t i nuU L sx \, AUt t 1,1a tUjukij 

^-^J '0^-^' 4^ujU^ ^ jl 4 5 jjw! ^jt ^jjjjJI 

Ijla .oLL ^ . >^» oLo^Ij^ JMi ^ JLjj>.Vl j-j-c V aU- a JaIIj <uLSa <usUj 

4JL-u3 cJj I JrU Lo L^JjJo t Uj J^o 0 jJLiS alXJb^ . LINE- 1 « ) _ ^jjV)) p 1 ulj *_3j-«J 

l-aJI ^ * * lJLla ^j^j jl^b _ < ; , m . -fcJa Ijux 4-juLo, J L olj s aj 

tt-jij-tu! yT) Lbjl 1 ^ K I j - iSj^i f 3 L l > o-^ 4 ^> 1 gj J£ l^Lo S ^ , „'« 

Ait-^ J*^ ^ SjJ^JI L^J 'Ljj U3jU oUjj-jB (*) 

(^^JL!) .Human endogenus retrovirus oUKJ JjVl l^j^I ^ jLuai^l (**) 




. ^j_4ju^-«Jj£JI <jjLH^* SjuJLC Cjlj^a jj^JtJ JL3 3^ fl till ^jj il^ 

Cj n n'^ : 4 ijdsj till j CjW Jj . « njnJ i » LU^>J I ^ JlXfll 4 m g V ) Lcj^&l 

^ mn ml <jf 5 Ju>-lj ^ - <jjV S^Lfl hi 1 ulj i L$J 4*jt-oL>- 3jj^C j^l Jj L^J ^ - j^V 

. L (jjV ^yi I j ft ^ ^jjlj jj-^j (jja l-u^J1 jji JjVl ^LoJLl Lr j I jut (jlJa ^jJjf 

1 j ^' L$jV 3 J «^aJjl» {jA 4jjIj^LjJI » ^ ATI ft 0 j.A (j Lb i^j^l CjI ifyj 
■ ^ - .X«Tl ^ < 11 il 1 ii 1 1 <U*i ml CjIajLjj (j^a I ^ilr J n Ul j ^ JL>*j I >XJ LfjJ^ 

j-j-iIj La LiJllfc ul * ^ oi^ c-}\jJa-2> jjja 3jjj^jJLl cjLu->J1 ^-l^JUj 

Sj^LiJlj * Alll 3-JT ujlj-ai 1 nl j i^M (^Jbj L (jjV ^ jA£t 

ijj-oLi. 4jv^j ( jlj_>o L^j! j jl_uj i<i L^j^. YA * j \ A * ^j^j L* (JIj^j jJT 3jl>>I^JI 

i.m1 (JrtJjj — i.o7t 4 'it ^L^a ^j^->J U^>- >-*J t^ii ^ tlry^ cIjLajLS 
(jr^ ^ L4 oLl*^ j^j *4jjJ (jr^>J1 .^jo-ujjJpl 

^M^>jlj . ilr^>^^ Jta-mj (jja jljIju (jpla ^bj"^ a (( ^ ij^Ji i » JjhSj 4JLl^j <jJLL4 jjl ^la^ 

^j^s jj^jv (jt lLU J 4-j» j, j i^JjLftja j^Jvl uLjLv j-jLLj ^jjh c_jjwS-11j dajtj (jt j^ifi 

dj^-ila 4j j 1't VUI cLsJ^ C^jnj L-xij L4JL CjLLljJ 3j^— ^ t$±-^ 

J^J Uj-u=> j.>Jl \ U^i a ^Lfi Jl^jj ^Vl ^Jbj .S^jJaii 



CuL£ ^jJI (j^^L) 4 i mi ^\ J^>o JUlS < ± rj nrM (cjIj <iUH Jbj-tl ^£I>J L^jI 
( ft trn jl£Lj ^ L:r ic 1 \jty lLILlA ^jLfl t *f Lj^I 0-* f\5^ Lr* < *-tA £ ' 

CjLjljLjj <\c LL%j m -> 1 1 Ijj i i ii ^3 4Jua 4_> , M t LjJL»J jJ (J^>. $Jba 1 4 <i jJ-ugaj 
^ ^ Lcj) i itjjajjS 3^ j mi f edLi-A ^jl JL?r < mi 3 t(j-^>*^ 1 JL& 4 i mm 

Jijlj j Mi-*. a jufc ojl£ . 4^jLc. ^jrtMil ^Luit^ >Kjfr j, Mir 4jljj! : L&tic jl>. 

( _ y ll1 cj! jJL 4_cj_^j>JLI aJLgj ^L*1aVI j-j-jj ^ jlII .^jJLpJ! £ya jJ* I ^jlSLo 

^-AJL>.^ j m.j 11 (juiJ i l^jlr ^Ji_c JU9 L^j! Ljj>. j mi r 4_jujI La^Jl^. jJLj 

J^JJl L^j 4jj_jijJI 4_oL£J1 cljLLjjjJI 4j>Uj dJU^3 . 1 i>>jl j I ^ Lul 9 

-j-^j Jjla 4-jj Mill 1 ifl ti^LLb a Ca^-Ljj! JL9 L^jI ^Jjij IJlA J; I miLojI Cj^j 

. ^Lc ^ji^Lo (j^j^Lj^ ^Jl^->- « (-La-is » £-Lu 

ii ^1 ^ mi n (jy-b^ tubl j < "j\pl V] JLx^j V jJT CjIj-o^j . 1 j u in 4~n J^v. 

L$jjl! m^xVI oljij j.^II^ -(^^ 4, ( .a ,<>,■>. j-i^T J>U- ^!) ^jlA * * dJ\ 

JL>Mp <-^j^>J! 4_LjLjl 4jlj<iU Cil.il Juua I t^J^uuftSJl d)L^j^jrtl 4JjLq-a cLiuiLj 
. 1 ^ mi n ) A n r 1 a ^Jl J-x-^j (ji j >i > L^jI j-A t<Uj mi ^^JL-x mi I 

t(jy jLjVl Ljj ^ 4_ol JlSLtTuI ^ mi j II Ljj ^ 4jUI ^ Oyiy&j ^mv j^q 

(^^U^Ljj 4 < <i o^tJ ^jJL La ^yic Jbj3 4^LU 3j ' "J ^LLl>- j_*_uJ ^jl ^ i <u Lo ^-A a 
j i f J ^ ^Lj^l J>^ t -> >i>Vl 4^ <iLj IIx£La ^ il * L^jI J -r\<u 



A i©9Juu£og_>S 



S L$jLLl>. (J7 _3 4_i£.L>ojl CjUjjji mm!j3 Jl>.jjV IjLqIs . LkLj^L>- ^£ CjL*-ujj-t£j 

i ^>**n ju>.l t ( jjj (jit tl <jjJaJI cjI lijtiin t % , ^r, * ^ JjJbtj 4jL^ * ^jaLuo^L^ 

(jrj—j jn aLuJI J j 4 ,jlr ? L? _J3 jjj^V u « j jUII c_>LJtljVLj Lai! I 

Jj^w jjju L*jIj olj-flVl (j^-j ^^LllII c P-v icZjl_^j^j>JLl <jrj-J ^j-aiaLllll 

CjLl£j^q& i Cj L*^Tlj>J, 1 LiLp- 1 ^ jLir*"r r <n^ olj^^i ^JLitZLcuJ CjLL^>. (j-U ^^ajsLUJI 
i Jj-dJJ 4-stJ^a 4JuaT 4ijjL> 3L-jv jjru jL_>JI I <jUr I jJ * JlU-^j . LgJ 2L^J^s Jjij 

^^k. (jLApl jLlit3 L7 4*& . j j.^Vl jLJkJI Jl^11u-u (CjIjLlUIj Jj) CjLslj-pJI 
Jljj ^yJl Cio o Jlj3 LajL_wi_jk) ^j! 4 n j n ^tlj . 4jj j LgJ ^j^SJj ^^-^ C-ijJl! 
iJ-i-oLuJl (j-<-u ^Jl Jjuaj Juu CjLuI£L!1 ( < * > < ii j i<j_<-uJ! J-^ (j * ' "J < l^i V 4 
1 Ju& J£j . ^jL^JI < lr> j ^J, I fj^j^LLM $\ jLjj>JI 4_1L>. ! C_)^>4J L^jI jl 
V -< ml 3b! iCjl m -frit J2j 4 j *b 4 ^ J mi >JI ^Jl Ujiaj Ijl V! ^i* « 4_! 
efajlj l-SJLA J mi >JI £ 1 a \$ . Lfcjl^ o j < ol J^l n -r\\ \ $ mi *iLJj CjLjLlj>JI 

«4_ljU I CjI n f.l <>m) CjLLj^>JI C^jL^ I jl 3 . JuJL^k J-u^k * Ja l_3 JU^J 4 1 « n <!Lj 
tiUj^) 4 a^JLl frljf Juju 1 ^'rr 0 It " . «j ^^iJl « 1 $\7i') ^-£\j—a)) jl m 
LoJlic I j j ^ ^jltAJu ^jjl ^t wj .(4 j '°>^L_>JI Jjl 1^1 "'Jj CjLa-lU i^xij 

£>j-A Jj^ jjJalll i I ^jJj Mitl! (jj-iil CjI jniim 4jI 4 oj<?"»JIj i^jjLjuJIj 

^Lo-UJi)) IjJLj3j .^ii -^tl (J^-Ij 4 j ^L> Jjoj (jl (jjjt 3jlj->.jJI 1 (g !i jtoj 

1 <i j r ( jSLj ^<J <jj i(^jjLj>- M_> 4jI 4jL^JJI < " « > jj Jl£ ^j-J^I CjIj t t u flJ 
j i 1 1 I Jugj ^jVjI c-xj mm 4-xJLj 4j^ieL-tju L^_lBj ^J_a jJ>- < <> JL^J ♦((LilAJ 



VI <r< t n j! cjLLj_j>Jjj .4 mi a \ f. (jr jjJ\ \lxjt LoLjI Lsjla njtj i Vjj At) 

LaljUfcl LgJ £j\ ^lc 1$-jJJ jJaJj it-*** O-v-^J . CjLLuj^-jJ CjI ir>j 

:j-jtj J-Jtj ^yic 4 "(-*■ ir> ( I u jj JL3 ^L oltt t *Vjjfc 4^jJo La £>^4i ♦ Lo^L^I jt 
U^lj £j j jjcj ^^k. L y*J t 4_tjL>f Uai JUfc! L^J <jL£ JjLuaJL <'Umm CjIm ->JLfl 

(jV l£U tpl M^tU 4_^o^_4_uJ JLjJl^-j 1 i I 1 ^ jfr SjJLojM &l\Jb {j\ .^JLuj>JI 
LsclxjoJ J-t-u^J (j I J I i^ji-T ^yJI ^j^a <— tJj-M 3jLc 4jJlJ ^yjLjVl Ljj 

Ltli j mi o 4 4J I t.Mil I CJ 1 m ->it I < tr> miJ Ja-se-J V 4_-l^>^jCL J^fcj 1 3 JUJU>. j_9 I j_>» 

J <\ fa\ j k ill 3jl_jju 4jIjJ 4JLLc JLJ u \c <jJJ j ^^yjj mi til oj-HI 

S^jL^tJ 4jL^JJI CjjLfl) Li) mKLa IjL-jjLj ^ A j t I j j "< S L^jL_*!l 

SjjJI uj <j^J ^ olj <iUH ^j? 4ILjlII <jjufc r.tn^V .p ^AV ^Lc ^ Jj^» 

^0 JjLiJlj! J^ljJI ^jl L-Ju Cjij nU 1 VI i at X) ^5L<uV ^J^IiJ (±JJL^>J 

^^fl iU^I ^jLj CjIj rl U j mi t\\ ->lj-3l ^yja jJlj ^ _ ^jjV CjIj ri > (.<j nil 

^jU 4 1 iL o j ^t l < « i mu ^LiLjo ^^jfcj »^l jjVI ^j-^ cjI m >■ <U mijJI 

I o Julj ^ g n"i ul ii <> Vj i£j_4^ 1 < t< t j . Ut^" tt J^aLc CjLLjj>. ^2> i In 
Llj^-Sj iJJLlAj . mJj^>.V| ^1 j-jV I >j ^j_a LjJ CjI i rtUj 4jL-cdI Jj9| 4 1, \ 

. Sj-sLaJI cj!_Llj>JI e f j i m j tL»jL>o 44jj-<!uj 3 j rtU V * • 3ju>.Ij 3j <iU 

^jX. ^-jlu CjI^ rtl^II ^yn 4jUII < _ r fl 2>j mi r ^j^a ujj^j Lo ^jl^JLoJI Lol 

4T< 4J l£ JlJI ^j^al^UI j-LaJsJl ^^IjJ ^^ic 1 ^ j I JU3j .SJJsLi CjI m 

4jLjj ^yS CmJ 4 1 » j j U 4_»j^>o ^ ^ ciiJ t4_±jljJI CjLu-j>JI 
^Jb 4-^Loil 4-)L)jj « ^jjj Mit !l (jj-S-II CjI j <j Mt jju-aJI 4 nj^> J 4^Lill 

4jj_<_ujJlj (^jJI ^j-(J I ^ o « nj^ .4jIj^JI »l olr JuLc ^tr\ h t, I 4-jj "1 H pljj 



*L*jV Jij jlIj t Drosophila melanogaster j 1 M.b^a_j>l > a }Lj_ajjjjj 
£jJJ! ijufc jl j-fl! jJa U> I j A^j , J*L*JU ^ 4 " j ;jJLl 4J£ ^JLlJ! 

ujIj In J-*-^ Drosophila willistoni " jljj M-aJajjjjj 



u-tjIjJt (j^->Jl q\ t^LajJLJ (j-aLa tiLtC Jjjjis La_>j t4_*j^JL>J! ISLjj-a! ^j^ 0 

ujLj ^yj j <n <r — a i Lie j_i <_jJLc 4 — fi\ jJ\ CjLu >JI fj^a 3 Ja J — >. 

<jl jrte-J i4-sc_aL>JI <jl^_uJl jLiilul 1 4*1 *>j j <n)r j, iVm! .(SL^LaJI 

(^jJI l-jLjJI Ijlc 1 q j> iCT J j tr\ \ r 4jjJ 4^_£LiJI <_jLj f\ht « 

j-A j mlr j . L^ZLfij ^j^a ^I^jjlj* 4j i IS <*n >. I j ^ ^ 0 * ^Lc (Ja^ 4j^_xJI ^j-A 
J rt nl cr-^' <— »Lli_3JI Jj^aJ (jLj Lbjj_^j j flkl ^UVl LiJ <j^a 4_*la"fl 

^LoSLj jpl ^ys ^gfTLUI 4-jLj j? ' j > ^ cj! m ^Jl ^L juvb . L^L*wIj 

. (^j) ^— a-oLLc u-UjJ! SjLc j-A-il 0 JLjJL->- Jplj-Io t Lj ">r-jj JU 

JdVl *(cr^) J ^ lP^ 9 >d>-^ ^(jr^ J ^ H l>*^ 

JjLc>» j ^Ic LmJI ^3 j ^ r JUS 4jI VI ,4k ^Jufc -k. 

4jL*9 J-qjJLI 4j^A-j L^L>- 4_JL>o! JLlcj .((^jLjJI (JLqaII )) ^ « liiJ 

*<J A*i gfcJ i 0 J ^ J . ^-aJjl CjIj^a*3 j-uoJj ^J^^ 4J <j ! I " i A j-A J^J 

jLIIjV 4j1 iii a La c^j-ii 4 t t ulli 4jj mi it! jJT j-u^LlC Jl2jB 
L_!9j^>a i^j-LJI J>Ux j — ui j m Jl_>. ! I o'ifl cdij -(er^) j <r 

t4 » q rt > cdj j mi 1 1 LfroLa" A I ^Ir ^j-i^Vl CjLLl>JI O Jl^I ^"o- t<_>l i j-kII 
dl^j 1 — «j . Lc^J ^jL^JI ^L^JI 4 t iQj ^yie. j^>aVl 4j j *i ml Lft JLuij 
t Lsuj^lm j M,i.*i Tt 4 jl j rtU ^jJlc ^j^a Lc (J^jljJ (Jj mi J 1 1 ^kjJLu>Jl ^-3 (jVI 

JJo i3j .La^ Cj! jij rt\n Lt jl&\X\ ^yJa ^jL^ U. uLai cA. t u j&3 (jjj La^Jj 

O&lj 4 1 t o nl ZJojjla (jr^- f jJu-j>J I ^A-C ^L>. L*j j i^i **t ) J L^Jua 

•• I ^ 1 1 ' -S* * ' ' ^ << ^ ) 



^> a ni ^ ^ <-flj^>. j-A < jj;^rL-i-,..Jij . cytosine methylation ^j^jJLx.<.utl 

^j^jj^UI CIjIj j /ya 4 j!j~m a 4-C ^_<j-j?c_xi 4j3Ll1sI L_iJ2^_^ ^ ( 4 "i l"i j « j ♦ ^Lj_>Jl 
^jJuj>J| t j- fl *^j->-? ciJllAj . ££jLj3 (^1 4Jr < (i n i nj <jl £_Lc3 (Lr^-JD 1 ^^^ 

J I *JUj>iJ 4J*Lv ^ I i4 1~< j .a 4_JL*. cJbj-II t j-fl j i*S Uj^>- ji^inl 

Qi^j.fci ■■■r,.„vi Ijl^j 

1 rth V a jcJU Jjlj>*j L^jj-fl i LU L) j t4.Mt <a 4ja- < uY\ 4_^aj^UI j, j r C>1 Ll>JI 

cdLuk (j! . .. Ij >• fsJLfcj i JlL>JI < l*r =t_J ^JijJLJ IjUfcj (J jlSJI ^j-C 

L4J 4J*}Lc ^ 4.11dl oJ>L£ Uj>3 <4_il£Lo L,n.-|<j JLv! cdJjJ 1 uiSLba Ij 

3^ j j S 4_^^L_c L_ ^Jj <2 iuij^U (j^> m V "<U j j 1 « 1 1L 

^.t-i* /Q £_*2JJ .^jJU-4*JJ 4_lLv. I jJl c_ >l jij ri l^tfl ^j-* L-Aj J r j CjU^jj t tntlj-jJi 

j 

^yajl t \$'tC ^jJj (J-lJjscJJ j.^-itl ^^qLZlII *.Lu 1 1 #K CjLlj_>J1 ^jLj 5jujl>JI 

4_jj!j.£jiJI CjIjljLZlII < h I 1 jft o ^ <v 4_j ^j^J 4_La^l_j ^jJLottJJ 

4 ft L-a 4J|j| 1 4_u LLs^ < tiJ 1 ^Ijj^l (^-^ <— >JU5tj L« Jjf . 4ft jlL I j oIaj j 

4^>J| 

.^^UVl j^uL ^ JLuaj 4ilJLl ^jU 

4jjiai& jJT L<j! .((c^j^JI)) ^ ^ 1 * * ^Ij-jw Laj 0 r ) - ^j-jV J^Io jJuj 

^3 4 jUr 5 Jo l_3 4j 3^ j m ^ti oLajLIIII dJLA JL>-Ij .4 > 4-iLcl in <a ■ \ j tt j 



<<^jLt_i]l JjjLaJI (jj^i ill j_jLxII)) j-xa ^ n"i 1 ) I . 1 ^ajJLcj ^C^-JuJl < < \rt\\ ^Xc 

J£ ^^4^ - i >-^>- XJ J^IP' Jj * <>>tl " " II Ijla . hypervariable ministellite 

(j^SJuj . ^jJLlj>JI ^yJS J-^J-* <— aJI (j-A ,>^-^l JU£, j^Ioj J-Aj id>luoj_<_oj->3j^SJI 
: 1^ i u^j 4j^£jJ,i ((e_3j^>Jl)> <£$3*i 3_iLc 1 fli'vt^ 4^j-i3 lj £^>tl < > ' < " ^» 3 oKll 

cjI <ij LlIII < . ( i . L^aaiaj BjLuuU dj~ 1 "J^ qj> < o ^ ^j^Lj ju3 

^jJ^Vl 4 V mill j^Ja 4J3j|^_4j 4JLJL« j-xs cjjjl > til J->Ljj ^ L>U>JI Ijuj 
t Lo ^ LL^>- 1 <. t t ciUIi (Jjl-^j (jr&j * L^j^Jj . 4 « ii A\ ^ ^_<_u 

5JL nl i ii JSLI t^jJLSfcj lCj\ j\j£^i}\ JJlc J12j jl ( n j < ^1 (_t 

<jV 4_j_aL^ 4\x.^ « (i < LiU!i <±jjL5t_jj i Lj-jstjjjG L^Jj-L^ j j i "ij (jl CjIj lj-^il 
< I j 1 < 11*1 4 nU j 5Lcj^u l£>^ 4_i_^.Lj ^ 1 ^ I j ( J£ JlIc 4JLaiuJI < rll'i Vt 

1 ^ mi cjIjI j^LUI Jl^lo? « Jlj^Vl ^J^»_x> ^ i^c-^K ^I^Ja>U ^j^j < e -.j gfcj 

4-Cj-*j3tja (jj^j 4^cl j "m 1 1 ^jlJa t Jx^L^JI ^ <-^VT eljLui ^jLS Uj .^JJLllj^ 
4_1j*3JlII j_>IjjLII ^yic miIjj (J y5^j-a 2ulaJl 4jJlcLjuoj ^jjuJjJl^. dLJl 



i1uj»j . cry>JI Jca-t^jj (^jIj^j Ljj c j_* IjIjCuoI IU^>La 4 on titl ^ 4-fljlj^ 

^j-xa j 4 ^> j <j I ^Jl (^jjj 4J£ tjufc Uai-LliJ cJiJbieJ (jl 

fi-r ^ 4_>jl n iOUJfc (J-jJsJlII j_jLjJI 4-£>j <n a ilal n "tl I J j < <m 4 K j mi ill 

CjI a miIj ^yja 4\m\m :3juj-^ 4-jjIjj 4 <a Jj-<3 Jil £jj <\j 3ej ^jl i*r!l 

L^o ^ <» a 1^3 (jjgjij rt*w >c jl J 3 <3>j. n n> JJLo Jsa_j— usJLj jJL-p *lja— lju 

t4JLo<ljJ cfljLA OjL£ ^IlJI <j^^l>^a-Jll Ci\ m "w- ^jjC j-loJJI »4 rtMi"(^l 

jl^JiV 4_JLuj 4_>l^_3 ^4JJ-^ (Nj (j-a ^>J^>-L^-jQ (JJJ^La-Lu {j-a ^jC.\j-A 

I ^jL^ Laj or 4-uljjJI ol a ill CjIjjIj . J^LjJI ^j^a ^jJjj>-^_<s 

ciUj La <jLc.j^i 4j1 VI .^j-JI Q-« J J^H £-lj! ^jJI j^oVl 

. (V) 3jlil JUtm.t 

I AJUU ^ rtt n\\ m.J I O-aJ Ij * ("< <i <^ <"i j r I JL9 4 LoLc j mi f 4 mi <i >. 

^jtt Mill ^1 Ju^I^j i t ittl\t i n*3 tdUj tjyie. j^aVl j < n j (J\ Ljjj>- (ji^j i4-4Jj^JI 
4j <>i^ fr^L^**i < (i I ^lc <jr\jLtaijj>- 4_L3j_JuJ! jl^Js! ^jt LT Ll . ^LuiJ! Jjloj L>ljuo 

i LoLc j Mir Sim^ I irnl Lk^a-Cj <(jLo I JuLJ I frg m»I 3Ljj3 ( j£. tj^o (^^1 

.4 mu*m (J^-jil i a ^ ^ I JjJajJLl julL ijj* ljL> (i'.j gfcj Li] L jryijl o"< a 

4 o .n Ml ^ h y <AjA\ ^ jl i ^1 4Jo j r, t \\ ^Jl cJLuo j 

^^yi^. l j\ < fi_J (J-a «J (j-uJ^-o^. ^jl^ ULj i< rt^r t^tl (3^>^ ^LJ-^J t4oj|jjJI 
4_-JL>J,l 4Jaj mi II Cjlt-aJl J ii 4 ^jj-jjLj ^j_a Jl j a? <3>j mi r ^j-^a J^l JL-ju 




4JLj-3Jl1I j_jI J-J-H (jr^- Jj)~' (jr^ ^Ijl 3 4jj.a.<^ ^^ujj n "v. 4->.|jj 

CuL^ i irtVt Lr ic Jup 3jJL j 11 Jljuij . 4 1 j r J£ <y3 Sjj^jJ.1 4 ^11 

^ujj <i *w dJufcLii La <jl VI »4 j <n Ml Cinlr lj . ju>.Ij (J^-j (j^-P'f Lj^j ^jt 

{jZi ^(jrUI rj C Ljlkx L-illitJ 4 4 rrn ^jJl 4 i j 1 1 t4 Iflol LfcJuu 

JuV 4j|j a n^t V i a ^1 ~ i"< i n\ \1l&> (jU ^Lo-Sfcj ^jL!u j "< < u j I 4_L>j^Ii C*au -vl 
Luajl d\Yl Lq_£ ijLl^VI t \j~>-l (J M dJ-^' [3 - I l^>-t ^jujJ^-a^.^jf 

^ji^j .Jaj-uaJL) 1^ < tLflj 4j> j" i1Lj Lwjj^j t4jl^l jJI 2»j!jjj (jr Cj^A\ < ^ r U 1 1 J-*juo 

. ^Ljj cjL*jL1j jjujL-o! ^yl^. (J^*j pj^' cj^ 

tL-fljJLcl Jl9 * Jbw J£ ^-U. t JuM^j-jl^ ,4 tt fj-a Li}^A l^LL* cJt> 4j| VI 

j&\ LcLSI 4jLLLo 4-ulj^JI 4^ ( r>i.U ijl jjJ-ri,,, \y\S> 4-Lsj^lil JL^JJ 
4 in A 9 j *^ i^yJLjJLij . J I 4j^_i3 1 L^lVd c_-ujJL! jjju (jl 1 ^ t*\ 4 1 

(J^J * * j\ i~ -+*\ 4_La^ CjJl_>-I Cjjjj_*i! jj i*I> 

^Jj fC-JUAjJtll JjLSji ^LA J-^J ^IjJiJ 4_uljj 4 0 ir^l LlLstj 5J^-JJ 4 rtU<4 

4 JJ3^J^ Cy* ^rO-^W Q^'J *J V 4j ! p^-J-i ^ jJ 1 jLojL>.1 ^>>-l 4ol <j^LajJ 

4 o ^ 1 1 (jjnll JjL>j 4-La^*iJl ^jl ^JLSLI clljj <i JuH-O ^-jCj . jj^jjIj ^^-3 J-t-ilL 
^ykl 0 rij rttl CUflJLiB ^JU 4j11j>JI j^j u Ij S <i>Laj Ji^vf jLcfj t 4j 

4jt VI itj^^^' (J^jLLoJI JILoj cdjj rt mm n La ^jLcj-^j tclJjjn uojj 

j_« 4>joJ LjJ 4 <t int cJLial^J Jl-oj2 : u j ,1 v (_dl^Ju^.VI Jjl 3jJLl i>JL^ CajJ 

> ^AA ^Lc ^jI_Lj YT 4 jlr <<S^^ < LcTl->J 1 ^ya 3jj^>.^JLl (_ r i-LI 4 o mj 



L*p£lj cr^J "'^ t 'Ull 4-JtL_uf Juvf 4_uljjJI 4 o iM Ojc_±jud! 

j,;,SJlU L*j1j L^jLi- Lus^C dJjjrt Mi"m ^ J OjL£ . 1 jlr jl <Ti r VL) Sjl JLv 
<:^j-jJI 3jJl2JI L^J 4_uIjjJI 4 t\ trntUa : 4_jJLj £y\ } < ,il J-LuojVI Cu qJajj 

Jjfejba JL>. ^yJJ t L^al \ r iiLj JuJl^jJI J^sb-^j I j j-C juo t__i_> jJLl 1 Qjla Jn^ar i 

A>j t^pe-uaJl 4-3^ jJ( Ci flJ.rttTt < J Ijl tl $ Ar jLqJLcVL) 3jjJL>j 4_oj_3j 

jj_ja tl^Lse—d ^-JLx ^Jj lm >JI 4_^- ni'il oj \\ <r> CjI m f ^ Ir J.o Iju 

jj-11 L$j JLU 4_Jcw 4 o ^ .* ni j I i4^o-LAJ j I i(-Ji_jVl 

4 j r>i a Mj (^JlJI Jl-LjlJI ^ >LjL LIjjJo 4_uIjjJ| 4 q .r-i jtl tU^I 
1 ^"i » «i ^IlJI LjJ CjI m r JJLC j-L ) ^A ^L^. < h t s^Tt ) <i Jjl^tjj , dJjjrt mm ji ) 

l^ya c-JjJb Lo ^ JL> ~, 1 1 J . 4w<Uj»j>J ! J ^ mi Ji^JSJ c-oJl YA (ji_> 4 I t^tj) jL*jV 

ttiJLiS^ltl Ja-j-aJj . f- L j-j 1 1 4_jj i jj CjLu—xJI ^>-o JJ ♦JI ljub t n * < >> 

« 3j.j y ^_^l ^ Ju 4_a_j_9 jJI jljI^HU 3 JUv.1 j ^ja ^1 JUStlj i ul ^SL^j ci-t-t5tj 
^ylcv. t3^L« laJI ^_jI^jJ I ^jl <±-t-ptJ t4_u|jjj| 4_<m-*o_j_1J ^ j j$ j I uajj vIj Jlv Lft^ 
^^■ajj . 5 « (j 1 i < dj n mi )) ^In^"it L^ol JiitlL-ul i4_o_L3 jJI jjI^IlII 

JjLlLi Lo^J j i 3 j j t < ^ 1 1 j_)|^Lll CjIjI^-SLj Jtjlsl ^JLc j-uao-SjV J_iL>o ^lj->.J 
< ajJuaj <j I VI . jJl^f 4£ < -v- ^Ij-^-VI ^ic < ^> j! 4 j it <itl L^jLjuLIj Lt-ou! 
^ 4 1 j ^ I „ v m * ^ < ^.l^^^i Luaut 4-o| J sttJ « «1 9-^lJ\ Jl^ I JlSLa Ljj 4 «t t^au 
f>"^-y) • ^-AjJ-i JryaL^ Q.U o^tf I * ■ * < r P j-ll 4-jl3j_Io ^jJI j-^>Vl t^LaJLl 
t*L-*a^VLj L>*_l3 (go Titl 4_>-l ju_u ^ I JLitHu-o V I 3«;L-ul j u*\ 1 1 

(j^G 4.LoJ< gt 4_^^J3 4J Ijj (3^^>* jl j"< ^1 o! JL^J LoJLl^ 4_j1 ^ n 1 U 
^ufcJJLC JllLd! 4jljjI Q5^f ^4^° UL9 'J'-^J ' " cJ- 4 d))-^ 4jUI • , ^ 

S \ 4 t ha') JpLi^JI L yic ^jVju ^jjjj^jJLI (2rj-*^jJI 



Cj^-AJjIj . (j j_t-o^ji_jJw ^^oLa^jJ 4-lC j Mill ^-lC ^J^VLx-uJ I ^u - l .*T J CUjQ JL-jtTn.ul 
jij 01 n^JI j!j^3^M 4 U ml^J 5^J^M jLt-liw I JLtc^o jLfcjjVI jJL 

5L^j— ^j! ^ ^A ^L_C ^ JUJL^V ^ ,1 *L^| 4 Utnl^J J I Lie 

ISLjj-^q? j 1 c 4 j ( m j ^jJI Ji^-L^^ cr^- ^— »LJaV C^Lsl (4_j^4J1 c/u>-) 1 ^jo ml 

c^LSj tJ Vjj ^ • • > ^1 L^IjLl^I c t J_Uj Ll*jj <JLL£Lo ^U3}l3 

<jL£ (jl j r 1V1 o » *LT ^j-c oUtl^Lo cijjj^j i (j^-JLdJof <(*LT)> 

^"i h Lj_5 4_! Ji f d mjj .^c-A^LljI ^ ^c_A 1 j ><a > j JLolo I 

<L>1 * ua oSLj I 4 JUX. ^L)VI ( jiaJt_-t_> (j^tl3 (jH-H S^L-j-o^I CuLi 

t ^ ^ ~< < j *i i 0 In Sjl — jLLuu! <j 4 ^ — A^_ulJ <±jJlj^j Lui 4_u»_a1 Jo^-J i^jL-Ajjaj 

^£LjQJ L<^CJ . 4 ~T <ntH /)_<J 1 — ^yA^juA V ^ ^ ^ (j! (JJ— fl^-JLJ I dJUC 

4 IjJ it 1 <l a 2u_ikil J >>Ij ^JLjfc j J jji L-LjLLajj-j ^-3 

jj. jU ^1 ^jLUi ( U^^f J-A . j^-jJoJI Jo^_i_IlJ 1 i 0 J^c j^j Jl_3 S^jV! 
^yJLc Jjjio Lh-*J J-Cf (jl JLJLJ JLJ^ — J^ual^J JJ^jlIIj ^>Ji L>lj ^jlII 
tj\ J LT U I 4_j 1 V j i ri 1 \ I 3^ n\ \ JL__>tJ 1 JLA j S j__i_}jJ I ^jja L^j Ij ~ ^ I 

4JjLt_>a t ^^Jj-tlri * 1 1 QjJaJI 1 j < j 1 Laii ^Jw Ijl tjr 3 j j j In \ I Lj } "< Vj 

jl^^j ii-.j ^ i^jL^Vl j;l^jJL LolJ^J! jlntl ^ <Li ^L*1ajl1 



Ojj 4 ^^JJ-*-^ 4 J (JLlLa t <AJj! ^1 J-t^iJ ^3BJ>- L$J J «1 Mill 4 J 

<j I 4_jud^j3 ^j-A Jui}-J-I jJl^l lIjI^JL ^oLsb-jj ^JlII jj — 5 j — ^1 — Ijj 

^jx. t±u -* i") u $ * . (Jji — <L1L> « < ~ < ^ jj3 » a q L^jf Juj « "Ml I jlSLa 




■ 



1 



I 

Cj^Io .ABO jO 2LLu^ LU jjl_3cj ^jJI u^Jl 

u j\ -*\\ laII Jla£. Lj\ j ^! Ja^Jl 

1 — c I i 1 — rtl « ^__>JLI y& (jui_J "U <jl l'i j T> 

1 1 o flit La J ^j**<\ j ts\°i J^jsI 3_j ^ JlC ^j_43 4_jj3 ^j-u-J V || 
03^J (J- 49 cr^- l)^ ^* If 
c j^4 Ja_4 l>>>^ fJ Si oil ^1 -H^l § ^.U^ LOU 



Ljj* JjJ-i ^J-l! J-j1 <*Vq jljjl->»j <jl iJlLSJ! ^cjIj-j^ LLuaJa 1 ^IS .a iB^jVl 

£_jLloVI 4 o \ Jj 4_uljjJl 4_«_csa_jJI liJJj iJT 3 4 j uij J-Aj tjt^^-jJI t n 
^ Ijulj I lt* 1 ^ «jJI c_JoJI ^ ^jJ! J_jL^Js ^1 J seJ. i n\ JUkjj . L-uajf 
J-Sj Ij^-tlL^ 4 j I 4-1 ^ jJI JjLlo-^ JUl,L-tkjj . Ljj 4 o tsts j r 

<jl <-LlJj :J-aL£JL> 4 j iU n 4_5j > La_) (Jlj^I tiJJj <jL£ <jlj t ^jJl 

jlojs i^yJLlJLjj .jjjJI Ijla (J7 3 j) n **< ! I J£ I lr Jj^flTi jLSIj iSj-^- ' ( — J ^ 

J^. "< n a J-oo ^ fl'q i 4 A Li V a JL>* 1 flK Lul.Jj ~w I jLlj <— a-t^ $ gj 

JL3j .ABO <ba j h < ^ j-<k ^jdl jJjLlo^ CiLajh <fl ^j-* La (j.i<i^!j Jjl 

*1 o mi? 4j}Ij >L^dI L4J < \ \ * * ^Lc <y& 3>a JjV U i 1, 1 djLA Ciiul^l 

fjju^ja 4_i 0 ,.( n't «■ « l<i I £jj ^j-* ^J-Jl 4 1 j 1 ^1 n A : 4 1 1 1 1 H ^1 4 alj V a 

< - m I tlj . ^ ^ 1 m )\^>~ 4 j 0 t <r> i .mi>. IV £jj ^j^o 1 ^ 1 <i ^jJI 4 1 j duL^ 

\ ri 1 f>j m*< ui JljV (Jj^ < n > . Oj AB , B, A : 4-4-o-t.tl CjI j 0 < <i"N <m7 -A 1 *<jj.^ 
Lj^L_>J1 (j-ua "ill)) : ^^ij I a ^ 1 J^JLj 1 <\, t > r ^IlII 4jjISL11 Lst—uolj 

:4lnj ( iiMc <:«,im J ^jJI JjLt-oJa uru 4_5>UJI ^1 VI .a Lu>o 1 ^| j_«^>JI 

^jjl ^jLojlj oL°L) ^ ^ K <u A ^j>s <r>4 o^-^ •li-Ii jI^VLa 
^> i"ti ^ ^ )< <u B 4JL-x-*-£ jl j^Ij iAB jf A IL a ^jJI jl j^aVl 
^jLaju ^-tHI ^£L<uV AB jl '.AB j B 4JL^ jIj^V ^jUju 

io JUiL)j * (^V ^>xl!1 (^SLoj O 4JLa-a_s i^-AJL>.j AB VI 

dJLiA ( j-*uJj . ^L*JI 4jLj ^ La JL>.|jJI O 4.1 j t-jlgfc, ual ^Lfl 

JL^^JJ >4 ril"i ^i>l jJjLua-iill ^Ijj ^j-O-SLj ^^j-C j! (JT ^ljJL^ jc-uolj l-aj mi ^ I 
tjyS A 4 \j inA JLj^jjj i (j^JJJ^ I (j- 45 ^Lll (jt^ L/H^J ' Lr^'j-^ C^ 3 ^ 4 l_i 

^ AB 4lj «^>^ ( 4jULI ^ j mi r 4,.,.cn ^ B 4h uxflj i4jUI ^ (>yijj1 
^3 tiijjitJLa »1 juj i ui £-a CjIjLoII (jr 3 Lu« III 4_il miTij ,5LjUL» 4.lh 




4 A £jj <j-a LajIjJs! ^° ^ 1^ S 4j Ju^ (JjLJs ^Ajlj I JLC 1 4 t 

♦ B j! AB £jj LjLoJ o^j^ jlJI j^/Tm.VI jI^Ij 

Bj A JjLl^j ♦ ^Lc ^ VI ^jjuaJI ^ JjJ-tJLI (>->^i ^gt\j ^Jj t uj^> uuJI 
J*v nil! ^jjb 0 4lj t,^ 4 Lq-Lu ^4 mi clry>»-Il ^ «<L£jL_JuIL» SjljLui» JLSLiif Lsr &> 

jJu_jj ♦SLLjlaJI ^JjjJI AjL^J VL>-^ ^ (* JL>^ CA^l J-^JJ .4J ((^^- nil)) 

a j j i r> ^ 4 ~< ( ,i Lg-Lo (CiljJLa) cIjLjj m^l ^1 4 o . » rt a <« Ls^x)) ^ **\Y 4_uaj J^lo 

LfrLa t l_3j^>» ^ * 1 Y (j-u ^j^a t_3 J^>- 4 t „,j , r j-A B (jrl^J A <j-\j>- <3j^ ' 

v • »j orr ^ 4-jujVI 3 o ^11 <J^ 3 ^\ 3 .^j^ 1 j> *j 

.SjjLj (Jj^I (3j>^ tiiLubj il 4! 4^ IjJaj B 4JL_t-aJ2 ±\jj$S}\ 

\ 4 ^ i B e_3j^-J>- -j-d (j-cxajj A e_3j^->- ^j_>a ^jJlI jIjJsSM /ya 4i^ lLJLL^JS 

4? JUb ij\ VI . ijL^JLli <-Jj-5 <—3j^_>Jl JLv I < < j »j j ^- A /ys Sj-iLi 4^3e-4uiJ JL_>- 

4 A 4JLjjusaj9 j_jO (jjLSj LaJU£. < U ^'^ ^L*^JI Juvij L^iia O 4lj iiV^j 

♦ l-3jl>J < aj jjfc cliJLjfcJ La (jLa *j^Lj c^j^skJI JU>-1 Jl Juj ^j^o V JU £>£Jj 
^jt in lS^I YOA >->Jl (j! O 4lj ^ ^ j| j-flVl ^5 ,V -arlA 

<- 1 \ 1 uj 4-jV < jJ^alb V Loj jJL) ^jjIj lLU j ^y-utjj * 2»jJLL Jj3*^a «^» IjJL 

Si 1 j 1 1 j_jLlj L^]j 4jLLsyi 4^>.ljJ 5j <\V> jl 3^1j-aJI 4_>.ijl 5^ alaj ^ o mj L« 

2L»*ljl CjIj-oIo (ZjJl_>»j U t 4 >j ^ t<*\\\ Zj n Mttl j^jk 4 LloLoJI ^j-^ 4_JL_>JI 
\ $ \ * (j-^J <— ^JLH^ ^^-^ <— »Lal^ (^-3 4_uijjJI 3j <i mi! I fj^Sj .(3^tj_2JI 



j (Sj- 3 ? W-*- 3 y 111 ( 1 r l5>^ <j Ijfc-jJ 1 iK dJ Lb : JlLo ^ m.^ 

jjj ♦ l ^2>^JlJL (^jflJ 4_-£LI^ ii U j IL l^-t— mi ^j-u-J 1 Juk ^jLj^-Jal Llj .j-^ud 
nl^w IV n Ll£ t±J Lb : Li^j ^ 3$ u tn * 31 fl**-ll J hj < <> I Jl>- I J Us^v Ljj_lc. 

illUj ^j^O VjLJ . Lj| 4j^LJj .J-j-jL-O (J-^J iSj^- W^- 3 (3>^ 
*Ja£ Jjc_s ^jd i mi jj9j < rtMil LjtitJ LjlK (jJLfc : ^ < t a }L» 1 4JLq_>JI ^h^>"iih 

jlj^-fl^l ^jJs OB A (j^v- JljJL-gEj La j-a I jlaj jo <^ r ^jj ^L-lj 

. 4 <ih V a ^ajj V > < rthir a ^ j < ^ j 4_j? t'LJj : J_<g l_S>J L> 1 nil V o 

Lallan ^jjj V <L>f j-aUajM <j-* ^^Jj << j-jJu IjLA <jf JJuj JuSj 

I^J^Lj (jV j! i^jlia^-MiJL AjL-o^U LuajJU njl ♦ 3Lj>JI (Jj-l* (j-^ M^t 

jlj^VI <it*< t Mil J < n jLjj i ii ill {j\ t u ->T\ ^Ll ^jl j all I JUfc 

i^jJI (JjI tn <il 4 j > uJJL JjIjJI j-^^I (jl 4 j n "stl j >^ <i ^j_xi 

i jJUJ 1 4 x3 t LgJi I JJb 4 1 J Mil j mi 3juL^t-4 Jljv j SJLJ-OjO JUv I flt* m^ jJI j-aVI 

. m^Lj JssLjijI 4^^Lc ^^ki <~i i <nl iLaLoJ 4jjI^ILo 

(Jjl i r^i CujI^ Ijl . 4 In ill dJufe JlLc ^LaJlA^U 3^ j "r « jj^oVl ^jSU j 

SO 4 I j irt fl ^j_> ^Ir ISLj^o? (jl£Lt-o j -f m.I <j\ 4 ~ ~r \\\ 4_fljLuaJll 

j£\ ijjUlU 3juL>JLI 4_jjl^;il JUa ^jJI JjLua^ <j! t^yljVl SIa^U * jju-u^ 

"tl JL^ 4_iV ^JJ— ^Vl ^JS c^^, "i ±\ ^\ (.<i m.j V 4jV 

IjLu ^ j nUll (jj Ij^ 4jj^j Jj_S3j . Lo c^jl^J u tj jUII ujL.V"*>VL 

L^jjj t dj 1 1 .a >J 1 ^Oj)*i i m o mi ^ Lj j-jJj V Cr^l Cjlj-iLaJl ^j-a \j <i~ < «. ^ 

tLy j|^ Mir j-uu _ ^ Ji-A j-lc. ^JLc LjIjj l-^Ijj>o^L iSj-^ \ LotJjJU Jljj 




Of. l^Jfi L^J i if (^j^tltjJI ^_Ll_>jl j^j^Q jJdL^jd ^jl .Willi 4juoi Oj-i^ 

, JjoliJlj dJuL^WQ C-jLcujV 4 rtttj^rt 

Llaj (JJjljj L<i_La 1 L4L4J 
LIjLu dJli* ,jt (JajLJL jJUj 4j! 4 r7jn ^Jlj . ^IjI^Lq ^Lj? 4j ^ ■ tsy] Jj8 

jjJj V Cj\j~±jlj1\ ^ l\> /fl (jl £jja 4jj y *i.n 1 11 j La jlj (t!jljj_jjL>jJl jjju 4JaJj*U 

. ^Ltf-Lo ^1 4\_^fcl ^1 Lilian OJLLi (JmoJ <l£>^J 

<jj-5JI Ctl jn'i 1 ji ^Ijl jLLo LxajjJU jt_juaj| , > n ^ t L^jIjj ^j^a t . i 1 f » 4 n j ii 'rJl 

(jaijjj J^ilsjJj ^Jl ^ iif[ oLtJj^J ^ ^j^fl 4 M u 0 A Ci V>L^ Li I ■> 

4lj i^t'^ ^j^a jljJsVl q\ CjI j ij'tL^Ail >>-ljt i ni'rM^lj - Ij^v plAj t^j-i-l 
ell ^ mi c \ jU CjJj^-fj . l^_J^SJ1 ^j^o ^ J \ A.U jl jutxj-ul (j^SLj 0 

A JjUai jljJit 0^ Liiul O^o UjJj ^jjLtH I jl JLi_lou! jJ^t 0 4l m n jljJsl 

^Vj^j *B ^ j aVJ^j tA j I j *AB ^ ^ijjjl Ljjo^jJlJl ^4! 

4^_cjJLj ^ ^jL-^Lj 1^j^> itu ^ji ^Jl5L«j AB 4 1 j ^ jlj^aVl fj\ LH2 




(jiajJU I JlA JLjud 4jLa^JI (j n ' ri j ^IjjJl AB u-u^j (jl ( rtj^ JUu Ju>.| u^jju V 
lj$ (jl"< V « u\ 4jjJ Luo JlxIj J£ j| ^JLu La£. J . 3j-tliLja 4iSLui a ^tj iUII 

<j] iAA ^jjJ -il^fl! £^I>JI ^-^ A -iljJal t^Lllljj i^j-^jjoj^-^ 

AA AjJl JjLi^ai {jA dzl* \ 4j>Ij UjIj^I ^jJ Qjji M.r JoieJlj j^/l LuLJ »BB 

AA jl^al jte 4cr lllJLj . 1 ^i^il ^ B <j^>. Ji^Aj A c£>.j .AB j BB j 

. BB JLoLl jjx. ^ j-^l ^Ljjxf cr^LJI JLiloVl ^ ->-Jlc ^-jjJ jjSu jf j^jj 

jj-joVI tj-^Jj .^^ju-oL c-jl Wit t JlAj - B (j^v. Jj^J £>->U o-* Ui^f 't^'-^J 

jls Ijl^jj .jj^>JI ^ Jj-^t Jjulaj *Lp*l (JJuLj AB jl^fll jV JjlSLa V 
JLiLtaf J£a . BB jjo AA jljJaf 4J>L^ j^<j m, 4 ^ ( ^ j-u^Vl JLiLVl 

^oLk jJ ^ya*. (j^J • Ij-iJ^SLlJ 4_ajLiLo £j ^jVl ji^l t AB ^ U>jJ&! ' " SJ^L^JI 

i AB ^ u>*j£ j < " JaiLa 1 o ^JLaLl < jLa <AB ^j- 4 l^jJa AB ^ jj-a 
Ijla . U.u mm! £>l]l ^j* jjj^Vl tBB jt AA oj^W^ jj^-u-uj 

J1_l>-V| jl>.I ^ oJuLs jit^Vl 4 < ii flj lJlJjjJLb : Lijj_c. Llioj < ^ < I ITm JojtS^ ^ ^JLc 
.(jlaj-JJ jl JulLuu! ^jJl! JLolsl ^paju ^J^J (jl Li-I o ' ^> > 

j-^jj Ij-_JjSJI ^>Ij (jt 3jl^I^U ^jSLof |jl .BB 

CjI o Kjj 4L pDjJLl Jj-jojLoj AB ^ Jl rtUt L^j jJ Cl.u.< iL^L uLlJ ^ aSLj 
tjjz LjI jlJa ^LjJLj ijrj->^l ^j^s jjLHI nil! ^ L*j! j 3 juLaJI . » lL ^_>-f 

I JLAj . jl mi'i'iVI Jj t J r n t Ij-iLj t n I |j| J^LmiII (jV (^Sj-iLLj ^jJ (j-US! Mill 

jJl^l Q-a JL>.|j^ jJUj j-Aj ijlj^lll ^^Li jL-oJ-aiil c-j! Wt^/l 4jLj 4i^JLl Lr B i_3j-ju 
. 4-tic c jJtJ ^jJl jJLJl JlsJI LjjIjj £jZu LLl^o ^1 Lc^-ui ljUu/VI 

Jjobj O ^jL^ I jl £>£Jj . Bj A ^^J^ J- UJ -^3 

u t .jlo-H ujU^VI j^jj jjI iijjL*j ^ liU J^-Ji^ii IjI.u" m.I *jJI! 

f-LlJI SjljIjJI 3jJlH! dJLA Llul^ Lujj .CjULUj^JI ^ 4 £^jVLi 



jjj a r<i^jt <ya LlLsJ! oLt-ulj jJI c-JLU Qo, mm]! ^jJu! 4L»Lij^j diljj t ( jjj,.,uu>JI 

^>SLlj > i U rt> dJoJ j 4_ V m lj ^jJl! (jJl 4 m (i 1 1 Lj (jyJb JLH^ * U^'^ ' " > 

tj^ < M J j jjjSJ . j-ii^ Jl>. (jjl LjjMil (jj^jLlj 3jl>.Ij 4ie < uj ^jJl! ^jj jJI dlUjl 

Sj-iLj . LjMII Jj-oIoj OiJjL^ ij_>Luaj 4_l^_£. J^l JLxjlj Jl^. 
(JJLLa 4jJdjJLo Lj^Ull C Jfc £u ^ i LjJL^I L_)j-C. (j^L>» 4_>.^j nil 4 j jjtt.ll I 

J^4J 4 jlgritl 4_lL>J1 (jla>J-4J . JLJ-Jjull ^yi < n Ljajj-S 1 <—Jj-C ^j-fl ^JS^Li-ul ^i&AJ 

(>a ^j^xl JlSLii! udLLk .(^bUI ^ LjjMII 4wQj1 n a JjI ^ a ^jVI j-^Ju >h aL 

■U^.j-iti j -T jM ^->- 4 rth V 4 <;Lvjl Mi" 1 J, 4 J i nVLHI Jj_4 t I J 0 J*)Sf I 

Uj *LjjMJLI 4j1^jJI ^ I^jLLjo I jjute I4J 

JL>-|j L-3j-JX ^ j*_Jul£ ^lJ^Lw j 0 J ^ ^ jrj^» ^ 4-lI^ ill 4_JL>J! Sj^dL ctiJL^O 
JL>-I ( . r mi "WJ . JJU-fiill I JUfc A JL>»3 ^pijJ jrU^J^JX j 4 J ^ 11 jrU^ <j1 jJUJJ iJc^oj 
J La LdLi^jS . Ljj^LqJLI 4_p 1 j^J 1 4wQjLaI! ^ JLjJL>. Ja3- 4_<_B <Urt^ ^4-9 oUJl 

4wQjLdJll cLLusI j^JLc L^jj jl^ ^jJs cjjLHu jjl (j^-4J LflJhjfcjo 1 m ^ j mi r ^Jjl 

fj a\"t 4 u^ dlij i j r S La-> iJ^-uJl 4wojLa4 »1 j^^JLi Lq^jjJl^ JjLjjLojj 

♦ ^Ihtll 4_ual 1 11 4 u^jS jl JuLuojVI ^jjLu Lusj ! 4 j »>Luaj ^ jJlj ^ ^_4LuJ 

4w4jLd>0 ^jU" i,mV Uj| j <U)> / JjJ)f1 r il^jl 4jC4Lw jj-4 J_ufc jLjji < . "'^ jj 

♦ htH 4-ixLuJl jl JulL-uVI CjI L>. jLutlul < j-4 



jUV ^1d^-jO Jjfc J _ I ii j^ll ( rtjl**<H L-Aj HlJJ V (SFTR) 

^ <it-caj ^jjJ ^jJI jIj^VIj «^LujILjJI L^-pSL) 4 j u uj (jj-j^o o^j-* 

JL-tlo (J^ m^i St a L-jj^Jjlj (j^J^J ^JSJj ^ "i II ( rtjhl L ^jjjLjuajV ^>lJ>J| 
Jj^kj ^Jj jjn j" ( H ">j ♦^ r <a_ < v ^j_>a 4_l_u_uJ Laj Jlj) Juudj 4jjfejJLI Ljl "i \ t njJI 

Jjudl JSLUI La! tL^jJuLj L>UJ( ^1 Ji^juJ y< n 1 u jtl>> <>a _>LuJU JSLUI 

^yic 1 j * j 1 U lUt <>» ^1 imj ciDju 4_jL_S t^\j>JI (j-c (Jlj^l Jl *C Mil p^j t 1 J^j jJI 

JjulI! J< mi! I ^ ^"(V.i.'t ^jj^j ^jJI jljJaVl Cj\ >j *■ m JjuJl! JSLAJI 

JjI jjjjJ 4jL*J ^ ^jl jtjUlmjV ^!jJ3l 4iiid% ^jja JLxlj _ijj3 Lj^j JL>.jj 

^Vjjfcj .OB A|»j ^JLuaa oLpj^j JlSLiil ^ ^Ul u^jIjlJI JSLUI ^j^Vi aj...^ 
J^l ij^JUl 4_Jj_JI cdJLJll cjI^Ij m^jjuJIj tLy jLfci ntl ejLpIVI 

i^jjL^JI j t 4 j f n^J| j 4 <jj_c.LLJL£ _ Lr x^ULI ^ 41jL^JI 4_^L^JI ^I^VL 

t4^ajLoJL! 0 1 ^>**1 ^HJI CjIj nUH Cjj-AJjLfl i Lul_L^>. ^^lc I $ t ilia O^jJ 4_l)jVl 
Lix-il^ JajfcL ^LjlL t L^J ^jL^ La lj 4^ajL2JLI ^ 

.( I U^JI ^aJJI ^ fjr 2h (J^laj (>aJ ^1 (4_iL*JLLI 4_iL^l 

^Ij-^aVl ^ j/^ll (j\ cdjjj Lilju JL3 C>^3 »4-jJu»JLI ^Ij-aVl 



j^>l .Sjudl o^U ^ cdJi ^ SjlSl oVUJI j^tj . J^l ?1 

Oj3^J! J3J0 4-JJ ^-LljtJ ^L^Uo J£ (jl Jrj^v ^3 ^l^cl ljjL>o 

liJLLA tOlIl* J!U->J .4 ,ni t "Ml jljlSJl jl^l^JI fLfckJ! ^ 2L>uLj 4-JKj_a]I 

t-jjufcJ JlII ^jfc ^jlfJ Lcjj q\ iSj-^- ' £jVL»* <^ C < iJ j Ju3j *4JLLuaua oJJt 

nh gfcj ^jo/Lil! ^jl <_ r ^J 4jjLj 4 0 j n^w LLjJlI ^j^J .<j-u£jl!! ^j^Jj c-jj^LJLI 

l3j^Id t-ijwLuaj ^{jji} (jr Aj iJL^uiVI ^ ^jJwVl JlSLiVlj Ijai^LIl <jl 4-LlL>J 

tf A>^J J ' n ^ J CujL^ till Ij^J^JI (^SLIj . 1 jjj ^jLSLuJL 

^}\ ell! Jul 3L?t_3 Oj-tlaj! ij^i-c (j^Sil CjLxLjMj JJa jJl^JI Lllj ^jifi. 

L^jt i LoLcJ j j l5> Jljv i jJL_u iSLj^al Jl o mi 4_u^ojJj^[j| J_l^ 4 gjj all 

^\ Lju^u CuLiJ Bj A ol 't i y (JLS Lj^ rtl ^> 4 V \ jJl-jJJ . 6 j! A 4i_^uxj 

CjIjLcuI ciiLu^j .^jJlII 3^SJI < rtmi 4j Ji^-j_Lj < o ^yjl Vi\| tU» ^p^lj-djVI 

tiiLub JiaJ tj^Jj iu LaJI ^->ji3 j^lj^ ^> *• ^J'^ 4jj^v. j^a\ 1 J-Aj) ^jrG^jj^aVi 



U&Jj . 1 i^Y ur^JU-jJ! jrU^^VU 

^Ufc LT?J>JI ^ O JSLii ^JjJ <j^o jlj-flVl <jt JJUJ^ .(^JjllJI ciUj Jo4 JLujjjVl 
^ A ^>xVl JjL-aaII jlj^Vl ^ ^j^jJL 4jL*>U IjIjulLuiI JSl 

jL^f ol >i ^J^( cpL^sj Ij^J^U jIj t~ uiVI J^LpjVI ciL^ iff! 

HJ^ulLlI 5 jJL jj Inr jf 4-5t_j|j Cj^Ljj-jQ j» I oic-j-tjo I j j r ^j-A ^jtnrtfl ^j^o Cj^ j hi 

„jufc JoL>T Ij) n mii" mi j <jf <»\ mi rttj JL^-jJI ^ a ^ Y \ ^x^-u 

1 JlA J^AJUllu t^LstjIjil 4-UjL>. U m i> C-jjI^XJ Lfej) t < >M J SjjLoJI ^jl inflilH 

vt 

^yL-b-oj »1 ui<tlj (JLvjJ! (j! <— fll mm^I I j"** cul^j 4< U j i r>!Lt a.v^ 

^jjjJI ijj^Vl (j-u- i^ i \ \ »l irt r I jLoi^i 2btjlj (jj-ilJI J^l ^j^oij jl) JjjuaJu 

4j ^J-aj 1 * c 4jjj m< t, I CjI h Lr Aj t("V) ^^-tu^ajj-^ ^^2. MHC CjLli^ 

jLaJI ^ILj I i ^j-** V I CjjI miI Ijjj . 1 j j j ^ \JLjI jlj (j-jl j V> 

u_fl^Lo^VI u u3l&\ MCH £jj ( j^o 4jLL^>. < n\"t j-aL>o (jf J <i*< 1 u 

^j^aJ geJ mU ^^Ul ^1 mill Lot .^jLLljw ^Li^uI ^^JLl LxLiflj jLlI^V <? 
^judIj J-i-tia-flj jl ^hj 1 mi ^ ^^yj^LII ^jj^JLjwj 4(J^— >J1 jJuo uj 1% 

jjSI j^j 2uu All SLua^iVl J^LT ^ MCH urj^J 4^ilSJLI ^pljjJl yiil 

( \ \ 



■ 



J^L>u jLaJI (jt ojL^ ; ( _ ;r j>*jL>JI jJijJiJI *_yA 4JlL L*j1j jLJJI 4j^o Cjj, i m a 
CjI^I 4_ij j £jr Lc Jj^uaj»JI I ^ i*v flj t^ui-v; <LuljJ 4 ft 5j_u!lr ( jja l^fili Jljo (jl 

La JjJ tj^Jj . ^jjb-l jJI jJij_Hl ^Ij— «l jJc^ ^ J^QVI 4^c cjj ^ 

ijt fiTLi ^n^jI j-A - O^-ui j^jJ I (jl 1^0^ o o i"i?n (jjjJl (j-oLiJI J (jyJt — 4lfc.rt*i 
JlJlC <ji jil jJo Lie J -j*jJl 4 Ij i/Vq *Lua_9 jLLiI jjUO £>[jjla <U LjLui J i i < i^l 

j*jLoj ^jJl AB ^jj ^JLiLsi J£ '-■ t i t -*v ' BB ^jj jya L<Lj_sj (j » * "L 
LU ^ <>>Ti c^aj.4.u *q _ j^olj^i^Ll cLajLill cj! m U ^ <^jJI ^JJ i _ T A MCH 

4 j ^ i fi i La Jl^^j V .CjLLaJLiJLI cjr^ UjJ ' " } 1 1 (*J)* f i ^jj^Jl^a jjju-ol 

j-Sl ^JLl CjLxa JU£. ^v-I ^)^> V *u i oLLlj5- UJlo^B (<jLcjJt ^.5 Vj 

Lijujua ^jJIDLj .«3iLi» ABj B j O i«4j_^)) A eULu^ (ji Jj^j ^1 
(j I i m ft I! ^jIaJLI L_flju$Jl (j\ 5^ ^^ju/^jo^^ jjJa OB A ^jx. j>j niIi m 

tj ii< I J-fc * (-ai^jt-* {_7^jU « La— >J I » jt <U < n^Ull j_)LUJI j nilj 

V! f_yfc.ii J <Ll ^ 4"^ J^a U*^l> (jl <-i-U J <OBA (jr* 4 Urtlll 

(Jj _ i ^j-Ll>JI ( j^o JjolSJua <J^-^' L^LijJ1_3 i J^i JLuC M5LiJ-a 

. ^olj^a^Ll ( jisLaitjij ^LajjLj Lc^jSJua I JUfc L>o Ij^xjl^j i CjUj y\\ 4 ^ 4 

. ^jlj^llL ^jLcj^LJj j\j 7t"t i fiVi J^-j-j 4jJ 1 i <i 11 4 ii f ttj-A 4j^jIij lDLaAj 
^1 ftlr ^jja ^jjji j*i ^ \\ ijfjal *^>J t"f ^ ( j t £j_aLuJ . > ^ mi a m 1 ^jl 4_ij«fl^>Jlj 
t ij TlL^'iL Jo^AjJI lIjLLc. _ 4_jjL_u (f J » L-4 L-j—^jJ j-SLj^I 



Mi*?" 



. JuVl ^1 jJt La£ JlaJ >U i^-ftrJ I J >Jt-"J I J ^-jill i J^p- 

<jt JjLv ^jJI '.qju . c_» .£ j-A Luj->. j-^aVl Ij-A jJL (j-a Jjl JjJ 

^Lc ^1 CujSj (>4^J • i J>1 1 i$j uuJ l ^jjLjjJI 3^Bjj I i 1 1 1< Justj 

^ <W * ^Lc ^ La-u£ tj-A JiJLlp' O-^^^W c^J^' J^-*>^ J^-j^ U-**iJ3^- u 
<jt ml oj ^Ij <i Uft <jtj tj\j 7t "t tti\ -ij-^J fj^UI {y* <jLj 
<jj HI CjI mil a-J Jj-bt-Jj .CjIm, 7JI CjIjIjSLj ^o-jlj ( rlrtl l-xx tin 

^Ja <jy^->- ^yic <y&j-i ^Jull i^La cj^jjj ^Ij^uoiV! J « uJL l ^JLu3 >.t^ «ll 

(^Ua ^>uo 1 . 4_j^<CLv 4_/a jJoJLo j^_a ujLuuj <jl ^SLcj 4j Ju 1 4 j hiIj-Jm <S^_>. 

^LLajj-JI 3jLj 5JI 1 <^>r <Urt Ml < chaos theory ^Ij-jJI 4j^taj *L>l 

La 1 $ if jjJb 4 L^IjIj^j CjI <iU H (jyj ^jIjj jcLcuJ jl j < » ^^lc J <C> *J ^jLaj 

(jrJ-i-JI ^j-a ^jjL-lfl ^aJLtJl ^jL^j (j\ iqj£ ( t<*t h dilj ^JxJs <iL) j rttl ^ uj, 
^Jaij j-xilllj < tlrt"«tl ^ LLLc 4JlSLa (^Lu ^1 ^ Jl)Vj > 4„.t-a*i-^JI j jlj r>"< utVI j 
4ja_Ll s£$-ui ^jiijl J-u^Jl I JLA ^y-fl 4jj n 1 » ilLaJ ^ JJI n -^J I ^jl «j ajuU 4-JLjLSJI 
,c_»bSLI! 1 JLA ^j-a 4_uL^j 4jljJo Ja>>*J cdLlA (jnjl^ . 1 Jl>! j-jjuj 4^jjjJ SjLvlj 




4^jUJLI o! ScdJj^ i j^Vl ^j^l 



o 0 UtH 4_^La-J > J1 ^-A 

- U£^Lui ^ j^j 4 ->ij"i'i 

l5j i * 

<L2j^U gjLAj.««fi a .mil 
4( jL^jVl Jmni Jj^Jl ^jUjJ 




Cj-uOI JU9j . 4^j, toil JLp»jJt ^jljLjJLl jJt (j-u-J ^ ij^JLa : ^£3 JUlj e^JLl L-jl i r^j 

Jj^V ^1 ^LSLII *4JI>liOU 2Lcp i^LoJI Jj ux*ll ^ 

^ o ( ii J JjLa ^Ijjuauj^ J>L>ol ^j_/Q »j JLjv^j cr^>- <J^J . 3^_/>_>J 1_> <j-"jJ 
<jV Cu^jJI '^tH^ Cr^' (iH^-^ <- tifijZ JLit'J C-^jJI jU- ju9j . J ui.>Jl 

(jl (jr A I 4 " ii jt^j cr 1 ^- 4 j-^' 4jvj Jlj ^^cLq^L^I 4jL) ( ( ^ ~< J 1 M ^- JJj-> 

£>3j->~J ^> JLJ CT^>> (J ill ^It 4 nl~~l VJL I 5j> J "i'N.J I C-OjLLsjJi 1 1^1 IS JLJ 

^jnV mi 4 j < AiMI Lujj-uo f-^LJL^ < ) <,ii,>J! _ JJLtJI 4_uLl» 

^j^j^-st-^ L ft a (jlj^Slj La Jj-^j ^jj^i-'^l tjpyjVL ^SLst^o ^ m . 3 jljwIj 

( j_«aj . 3jj U i .i I J>^_3E_d 4_jjIjjJI 4 i<i"i -kJI (jl ^yja LuJ^k < . < t i nil jjfc IjLAj . 4_> 

Jjl-oj ^t-lj 4j^-JojJI cjLLl>J1 Jj + mm L-^LSjjj Jj « nil (jj^ (j! ^j^LcJLI 
SjL* <<_ <ln 11 ^p^j-^j l. » jl i (i j) g a v jJoL_>J,Ij ^^JL^k 4 -<U£ _ J j^LcuJ^SLJ I 

j-x-^f i-Laj>. ^Jcaiej (jl ^jSLo^V « Cj^ o/^ 4i£l_j lj-a ^? ^>J tS^jj— 

> ^ i d^lT m^j-A^w ^j^Lo Jj!^" ' tit^Ul^ :^.mi1Ij J j^o-i-uJ^J I 3ljl Mill oJJt 

^j-AJlII l-jj JLj j..x.x-t^s (j^uac l-c^^q Jj^LcuJj^LI I j . ^LoLSJLa J u,i>Jl 
l J)j-l 1 <i 'kjj^aJI •m 7 -^J 1 4 n b V <v 4 o ^ ^ 1 j * * JSJ t 4 0 ^ a CjLj^oj^A 4 < .1 ^ ^ 

diUj^j^Jj djuk (j^j 4_<a j 4_^>Lc aJllA^ .Steroids cj\ j"< « ".JL> L*->o 

. 3j rl^i ( 11 A J-±£- 4_)^L>. 4^^Ll tjLiui^JI CjLj-w 3 

1 jl^v M-j^ld LUj 4-jjLjjj..j "< Mill jI^II ^ j V "< 1 uj 4,-l-->JI cjLuI£LJI 

CjLjIj J CjIjI mII ^j^J ^1 mi ?\\ tijjL^ 1 — A L-aJ Lc-lj 4_j] <± 4 t l — JfcJ 

3j mi -sJl „ \[y ^j^i -iLjj^' ^ J e^jjj fjj—Aj^$3\ $ . CjL^ U a\ 1 3 

t-Js ^ <-i>>-ftJ ^pJI 33 till 4_p| j o j<tl 3j>UI Liiajl ciUjL^3 . ^JLJ3^ j"i , „j 



■ 



fj \ <n"inl d>^-^ Io-mi it-jL^oJl 4JL»» JljqJ^j (_yUj>. ^.t..<j->J I ~r~\ 

Mjl^? a * m tt uj (^^->- 1 ol juj^jl i u tiJLlA (jl (jyl^. «clrAj»bLjJI o^t <r>r *LuJ 
(^ >^lo Mill <±x_uIj ^Jjj i u g (j^j ,.v ~°i t^L^Lj-^-jSLJI I <^U ^Loj 
^Mmj jjtj .(CYP 17) \ V ( <j <i> 4 <t, .( nl ( ^ * ) ^ ^— " ^— 4 j>-^ u^>- <^iLi-A 

(j^oi^JI C_) Ljj_4 £juuo j) j t jU" i nj V (j\j>JI I JLA ^jja <JI t nil mi,/JI f n rt n 

i^jjj j j ^ *q ( (i ->Ji 3 ^ ^ y] < I A<\ r t Jj^_jjj^£LII ^>„\ V .Tmij 

d)l i o $ is-jJLt Jilc (jL£ I jlj . J < ii ^Jl cJuLLa^ m> Jjuuj t^Ju n.llj cJu^lj 



Jj^-uj^JI CjIj^uLj JL>Jj , ljlj-4~« mi I 4J&Jj \j j "< < LLajf jjtj 

4Joo_stUI JjI n -kJI ^cj .4_£lLJLI jL^jw 4 j lr La 4j! <JL> u i^qV 

tjj^lJI l j^\j-c\ 6 (j L^^a V tjju. Lt . j r nj .il^-flVl 

CjIj-jjLj JL->-t <JjJ *JI cdJj j j r j Jij^JL SbLto^U 4 t^>j-£- j ^\ 

(^IJI n VI JjLjuV ^Jfcj . lZjL_lj_j>J! Ji iiu ^jL till J Jj^_HJ3^' d^A? 

S i J 

CjLwjLoj (Jt in" LajjJLj aJufej t JjJ-ujjSLU lIj^I ma I ^ j> L}L>. ^3 

ojj ju J.t i uj Jj3-fijj5L!l 4U uu ^jlII u^->Jl (j! d)j^tj Lo L±JL£j *<jji>^ 

CjI m •>> L&jjJu J it mm i_3j_<_u Cj1_Lj^>J I dJlA (j\ LjLj^xI lL> JL-3CJJ ij^J-Xl Cil M 
L7 *L>. jl CjIj fur JjJ-tHJJ^ 4j^jLU! lIjIj-uLIII J o Mil JL3j . I jj>. ^i-Aj 

oLoj^jVI ^ * ■ ^ 4jjJ<q£L]I 3 JL.*l II 3j_Ju_3 cd ii hi Jl_£ l1iLLj-j>J! 4 < n 
i. XljH L$_l3 «La jlbii L$jl . \ V ( >j i o 1 # m J (j-*J - Jj[)jJjJ^I J-t-<ua] <Loj}Ul 

lIjIjUoJ JL>. Lo (U < ujLj 4_<^jLd j-uoj ijr ^ CjIJj ^yJbl jJj : J^-*JI 4j Jii -ttj 
LLo J-^ljJI (ji— J Jj-SJI Q . ^LLo ^jLaJI ^ l*su l-^j < ud3 t4jl« all CjIjI i u <yll 
CjL1-a _ij^>-j VI <J < . < j ae "< lalJJ Jj|j—uj^JI ^Jo_Lj ^ILu ^jl "< < uj V 
. 4 Lj t (-Jifljj j I j-^VI L^juq JL^IjJI Jt mi j J^ju Luj-oj L4K ;CjI L->JI 
^•3 Cj\ 1 j ^ill ^olnt t, ^.1.11 j^jJl JL-^JI (jl J-Aj t4_L_>. f^yjA 4...<ilt jj (ju<jJ I Jufcj 
. ?^i^l I ^j-^l CjLLck ^jx. jj itlll ^jlr> n j-A mij 1 1 ^*j-Ll>JI 

»1 i>> j itl ^jJI Lj^L>. Lt -3 Jj^_uj>^JI . Jj^-jjjjSLtl CjIj-u1_J Jlj^I ^yic < ■ 11 11 st fl 
jjfcj i(TCF) < < uJ ^ o mij (jrO* Jj t mi7> ^jX. L-U^JaJ Jl^j-jo 4_^j ^yic Jjj mi a 

4 ^Cj^J) * * J-^>-^ tlrHJLH J-J jLJUxll Cju ^1 4 j <i ^ a I Jubj t4j 

4j>.j ^Ir 4 h Sjj a tjjSLl (jV ^Lua-i-jJl L*>L>J! 4_jJu 4ajL^j^ SjLo T ^j^" ^jjjlu V ! J 

L^Ljsti! (jr £.Llll 4 j imII <**. i^j Jj^jjjj^JI (jLa lcr JLlJljj .^Ij^tiJ ^L^ 

■ 



ol m Till oL pjJLI ^Ljt-j Jua SJjj^uj^LIi jML)! ^ <: jl_JI j^-oj (jjJI 

Jj* nil ol ij*v «U LgJLo i Lj^L>J I ryz 4 rti'iVa I ^yJi p < m *r \ I ^jLcj 

CjLqjU a ojub LcjJj i Cj 1 m ^ U Ij^tiil < <v LjjJlj^ <— > , \ t " j V j^sf 1 JJk 

jJLl ^ hypothalamus ^UojJl J-^>5 ♦ JjJ-u-JLI j-a jit 

^jJI jJt! ^jjo ^^cljJI *>-»^l 0>- ^Ijt ^LiojJl JLj>/Ljj 1 J jJ^-pj^SJ I j^-dJJ 

Ijjj m.^51 ^ £JU ii-tjaL*! <~< . m-J 1 «>.jt ojub <jf V) 

3jL-X->. SLJLjJo aJUb I ^Q-Llj J? JL-£ jJLI I ^j-u-J tiJJj (-.1 1 Jl 

^jl 1 3 j q <ijJL-5tJ 4_JLjj»Laj jj^oVl ^LLaj S-*-LH 

(j^^J IjLa * ^ - ^ j > wt 1 (^-ic J-^ j*J^t OP 3 *JjL9 tM ^ 

SjI m, ^Vl ^1 5L^L5 Lb jj-^ ^jJI j-^Vl . jlj^aVl ^ o 7 4 

03*1 j flU jlj^aSfl ^jJ j4-ji_4 JucLi-lJIj 4-j_fl ^SLst-Hlj Jj^-j-jj^SJI 
j? ^j^j ^SJj .^^JLuaMJt (j-uLiJI LLj-Aj La^Lliwl uoiiitj cjLLljw j3jilJ 




4_CjL» 5, 1 ^ * a CjLcj_LaJ_<u s^^^-La ^Jl_*JI £)i VI <j mi J I djLuu j! 4jj-jl-usJI 
4-<aj U i a -iL-ialSVIj j£Hj^o L$J ^j-o-lIj i4£jl mm" a JajIjJlK j ^jo ualJI 

. 1 <>>jt l_Jj-«J! L<ujj mil (jj^<-} j-3j) f uJ I _}L>JV! ^3 <j ii j 1 t^JLjJI 

<— )!j-iLJtl <±.j^ i^jjjS/l jL>oVl , j^l^. 4_uLojjJI <jjjJo!j_uqV1 Jl^ JuLoj 
j I o-t" i uVI <U^.^lJ 2b^jJLl CjljljJaJ! <jl JL^o OJLst^JI 4-jajLiI! ZLujj) flJbJI 

j j r I <j j a >• "ill <UrVt (jj-^o jl^-_<_ul ( _- r A LcjJj i4jj-£j-^o CjLqj) h ifl dm -J 

« 3j i"i".U 1 ^ £ Ij 3^5j_o-a 

j-jj-j h in v ^j-u-jJ *j-U (jl 1 <i ^ . cjLj^oj— $JI jj J » mm (jLj j_tu_>JI 

^jJU La ^M-w tjA, I <j-ujJj t^jj — «J-^JI C >^ — ifllmfl jj J it miJ (jt-» ^j f-L-^ 1 1 

J£ f. jX\ LajJj ioLjj_-d j-g-H jj J t *ul ^^Ul oLLj-j>JI jj J* mij ^JLl 

LiUli ^j-A 1 ^jJfcl a 0 ^Ji 11 <i fit ^ic ^ Jl_£ j ^j^o j...j t iCJI j uauo. SteJ 

jjj (jl 1 ti h nfl ^ysjluu (( 4_JJ IjjJ I 4j <t~^tl)) (jlfljLjUJ JU^j ^ylll gAj>JLa t^jjjl 
^jJl jjk Liblj \-*t£ ^ 1 11 ^tl <j£LJj •^J 1jjLtt--~i J i 11 ^Jl (JjJS 4 * uaj m -vJl 
(J^Lill <->La- ~ i ill tlUj jijSLj Lo Ij-u^j 4 W^1 ^^-^ LaJ <r CjLLljkJI J t uu 

jJ^j-j I ^j-^ii jj^uj .4-t^jL>- <ij|ju>.! j^lj J^-LilJ ji Lijj-2j ^j-cLo^ 

jjj - jJjjJL 4 <i t rt <\ CjVLqILvI jSLLj (jl Jij-^tAj 4Jjj_LJj^ Mg j"i 1 fi a ^j-a 

4_L-*_a SLjLjl^j ^ I j I ^jtji, V n "t t J jj-A ^IjJtil 4 j mmILj till Jl£ j^-a V 1 j . 4_JLj->> 
Lo-j-j ii LgJ ^jl (jyl^- ^j ts>\ ^jJJlII edUjIj 4 "t gfcj 4 j mi n L U J-oi^_C ^Ji J->-^p 

Myalgic Lr L\ u \ «J1 ^j-A^il j «l cdJ j ^ jAjl - Ljj ^ >. 

chronic fatigve 4JL*)JU A $ 4 aj>i w < a jl Encephalomyelitis (ME) 

^3-^ Lut%£ jluoJIj jJLLa t 4.o^U 4 U n ) ! 1 UU3 JAjLj ^IjJj Ijl^ _ Syndrome 

Jj^Lbl 4jJj i ii A) iUt u-t-cy,,^ ii il-J La J <r jJLl q\£ IjIj . 1 g mi flj 4^o j h 1 1, 1 ^j-a 




jJLl (J^J-^O j3) 1 jl^ . 4 J i M rt'l UjL-J-uVlj 4j J i '<:>• lJL>. ^^olj-^Vl oj^J 

4 j mi 4 j j til 4-C.LiU <GL> tLcse-JLl I jufc l-Sj-juj 

^ i oLlj La 1 j 1 j t iUVI 4_*jl nj La L_jJLc.j * LLJLaj j I iii *n^U 

♦ I uaj! oju j all ^jlo gfcj ^yj^Ui CjL^_>-^M d)L-uDj^aJLl 4_> c_)Lua3 La^o 

r I ua-cVl ^L>- ^ inrtM ^j^jLl^j 4_3l3Ji oi j « <n V Mill Q^jLu ^jJjJI jlj-dSflj 
C t m j-J < ~ < i nj 4- j LO^jL^t Lr ^ Ju>-jj .p^>-jJLl ^a-LjL_^_11! ^j-a 4— ilojLuJI 
^jJl-JO p <j *i iL to I J-^I 4_^jJLj £^>-jJ /^>J JlJ! 4 ilUtl <j I 4-jj "Vm all 
^jjSLj "stL ^fl lul — to) Jiic ^c-^jl j— 4_^jju £^>->j ^jJlj < 4-j J J ki\ 
Jl^.j Lo^ .^igju UaU >i^M J Loll 4jlUH ^u* iljbJLii 

4-3- jjjjJLj ^OJuLa tiaLiiJ I Jufcj) ^ajLAjJl ^^-Liaj— a ^ jJI jlj^Vl (j\ 

Lo-a Jjal fjo jX\ ^jLSJ ^^J! (^yj) L>L^ jjja ^j-c ^jLij ^ i^jjl! (o^L>- 

Lr^ L^J>^' J-cLaJLl ^ 4-jj_5ua ^,-1^- (J J> J * J d^J^l jlj-flVlj . J-^J-JJ 

tliMlj LkJUtJ j11dj-u< CliVLse-J I j) m m I t4_HjjL>. ^J-^J C«^j (Jj^a (JljJ Sj^j^jk 

♦ 4_ulL>j_cJI LMitil jj^LUI ^uk^L^ 4-)L?r < ..I 4^-jJ ^ Jii Lu if foA'tC 

^gjj tt\-J l^jl f^>J ^jV 4 L^J. C J J ^1 Lr U3Uj(J ^ J l.l I (j-A ^jjjJljJI 

jj^Vl 4 j , a nil! Jaj)ii triU j <>>La ^j^jLu /^>jJlII jl^JsVlj . 4 j 1 ujj^dJ I 
(jl^ 1 jlj , 3 Jl_uu_u 31_j^>- ^jj^Iijju ^jj jJ! jij-sVl ^j^a j^l Jij-J-JL <r^j 3 Jul 

l c2j 1 uu ! j JlI I ^jJJI \iut £j inj jjl 4 j lr < t >» <^vll ^j^a jj! JL-qeJ ^jL-SJ! 



Vjj < n a aj\ i j r L OjlSLp 4-jJjj j« *"tl jj- g e-nJI ^^lc 3jLc ^jJJI ^^iL 
JJL*JI <j] 3j^3 j*jL*j LiL£ LlUa.-xj i^yJ^JtJI (j^C CJj Uj i <t c? iJl 4_j_jLlJI 

J—fcJ »Jn til < >;r _3 jijj 1 i^jl (2>SLjCJ ^-tu_>Jl <j\j t ii ^^Ja jijj <jt 
UaiJI (jLfl <JLv (jJ^J • L*-j-*--v 4_j£j ^ Uai* LT k. ^jJ <jl J-tt "< , uj jlSLi V 
jc_ll 4-oL>. ^j-C Jj miid J j * 1 a <JiLc 3j^j3 _ 4_ljLllJ1 SjjSLfl <lru iML <j-u_jJ 
4-lj < <m I <j ffij^a. tdJU j jj^a ^kr I 1 i< "iji 4iaJlJLo ciJU^Ja . 4j^UI 

4j^_j_>J1 ^Lt^jSUI (jl i L^j^x. i^pajJLii ^j-^-LSa . I ^l^i^r r> jlSLj V Lut 4-*JLj 

^Joq ^yJj 4 j r Jl> ^uij Ijubj i 4-ja- j "iH 1 jjb iil j)l i nit 1 <i mi ui ,.aJl L;r A J m 3bU 

IjUfea. . j j-aTl! 1 J j iil V Lgj| ^*-5tJJ ^ylll cr^J '"-^ (jr* (J-*! mtl (jr* 

J mi? 1 i^jl 4 "i^J Lftj[^ t( ftn Ste 3 (j IjjJ 1 j o **< ,>tH 4_j£j^j V L_Lai* 

oLJiljj Lr S 4jj Jl-^j 4-jj > >. jj^o dJLJj 4 < o uaJL 1 « ^jjj^m <uj JlJI ^jojLUI 

CjIjj^j-x 3^1 uaJLl 4_CjJl1I c-il >■ 10V ^ j U t j . j^JjJLj La Li ui tciJji mTl 

4 o nil ^ Q^"i in L^jL^ ijjJ IjJ oll^>JI ^Lj 1 U t >* (jji^-aj 

m-->U Jb .Mil (j! L4] ^SLqj 3 ^ SjIjL cdj-Liitl jl - 4 j-KjL>Ji ^IjljkVI 

(j La Ij_i!l£j 4 3jLl>JI Lul 4_4-^j C< (J^jljL^ (j ^Li ^jj ^j^s JUul (]>3tJiJ 
^ ^*^( Cr *JLJI) c r utL LLq JL^l jjl JL^I lijj . In o^j 4_ajUJI ^ LjLli^ 

L-tCj Jj -r") ^J^-*^ jl iuLaj-i-ua 4j^ ^ <^ r 4 1 u n'A jLitjl lit jl j^LLa <_<jj 

JjJhPj^U ! j-^Juu L_3j_*_uj 1 4J ji j-xj j CjLjj "l < u ^j^O Juj J f n 4jL^ H-»jAj 

4^0 1 « (i ~i )L jtJLL «3j1 t » <ill ^^Ij^o)) Lr 3 J^l mi ill jLj 4 \K <u p^JLI (jl Luaj ) 

jlSLaVlj 4^al i <i"t)\ jLjj £JL£ U~ 1 nj 4jI ! JL^J_4 ojSj L^JlLq LaLoj a 
^JUic>JI JjuaJlj . Jir>>t jjjljIaj (juiJt-f Lo>- s-jJll (J aj cj ^LujjVL^ :3jLuuuJI 

■ 



■ ^ « j tin II c-jLst-HjVI j . Jj^> nil CjLi-uljJ ^-f^! Ul^jjL* CjLllj>JI 
>4-j^-gr Mill ^-JJLJ JL>. ^JJ J <^"i <i a <*na t jj)ln **< !L> <j^J_/«£j i ^ mi -si 
J Ju oUj_aj~Aj d>l m t a cr^- ^jl_i_l1^JI c_>1 V" ^JLj Laj 

JjLaj Lu I jk-^IGj 1 ir, L^J ^_uJu ^1 j n *<j 4_jLs <4j < « j ^ ~i , „")j uaJI 
<juj1 4 j ml) <j jjLJI 3jjJbj i 4_jU,I t M>*ij 4_ul_<u 4 mi m (^j-jl t o uJI 

(3d>^ (-ili-xJbj . LoL*J 1 Mint l!jLlj_>J1 JjLuiJj J^j-SJl Lq_£ L0L4J 

^..< C t. > i 1 1 t_-t3lj3 4_jljuoj ^t^ojaJ JjuoLb jjfcj j-ij^ JL>- ^Jl LuIjJlC 

Cr^ (J jt>rHj I Cr^ £^-^L^ tc_> J_^jj . ojLli^l ^ jJl 

Jra^jjJll Jjj J* < miT j^UI ^ J^lj JJal jJL_5 <L^aJ ^j_l-5tJ q\ L-j -JfcJjJU 

Jl^ *3jl>J! 4jjljl (-fJjJL-uJ ^j^jLJIj . 4_x_>-LlJ1 ^-Ljlj-Juil ^jljjl^w Jj-uSj 

j < ^ j nj Vj ^4jI d] I ^j^a Jjui JLo^ i^lliJLj i4jUj_«j^A ^j-^ J JLC 

^jJulIJ Luo 4 t>>>JLJ j-La^ ^j-o jlj JL^ 1 t^ijl J^jLJI (j^Jj iciilj Cr ic _>*Vl 

jlj-flVl ^j! * (j I j j -nU ^1 JLj>- ^jj* L^j tj (jr Jl!l Jjj^SJi ^yS J->o j 

jIj^jj i Lq-jI J 4jjaSLo 4_lcLjJLI ^jj^^-l ^^ajuj i^4>.Litjol ^yS U^>^JL^J "'^ 



P3 1 J?^ 



L^-pSLj JlLo 4-jjLt-o JjoI^x. {j-a (J^Vl ^JLc Lj-jj^>- "i i j 4_ljvLiJ! ^jnul^-JiJI 
Lwjj . L^LLIj ^1 ^jJj (^jJI j^q^I t^jJutL! <1*L£J! J^I^-jJI olxjb ^ 

(jr Lc i(^jJLJ»JI ^jlolj 4 1 LaJLl I J flj < Jj^JaJI ( i InH ^y* ) « (jl— ^ 

4J>L£ll ^jj 3j> ^-Hl J\ ufll m." <1 JltJuw , j j j-l^" JJ>-U1 j mi Jl 4 I ,MJ 

^yS (jrdLal—jJI (jrj-ujJLl (jrt-alajJU ^jLj J j dj ^ jJI VLaoI ^Jl_^Vl eJiolSJ! 
j J»— B £ja I j) *n 4 > < il ^jIdIj^q L) jjjLoj 4_j_)l Ir>jj-->J I <L-«^S^>JI 

1 l. ( 15 4_)^t-I 4-juo»jJu 4^>.jJU J-jJlIII ^t-j "1 j -^-aJI 4 ^ j In j <jl 
JL^wf jL^ ijlj .^jJI Jai >>> ^L^ajjl jl (jri^J "i II j! 4ig ,.,.J1 <L> 1 .iTi Lo^o 
4_judj-C < oJ3 i ^JLcs ^ycL_uJl^ 4 i^iiVifl 4^ j J ^j-fl 4 njbj (JjloIaJ jl^JaVl 

<J ■ mi j i j-jo 4-jLusI (Jl <i W i c-fl I * < Ja> I 4jljjI J-Lj J I o"(.~w.L> t % i 1*3 <L) ^Jj *L±jL-o) 
^cjI jJl j-uj£LcxJI i jufc jj ^^1^ Jj . f 4^ ^ ^jI J jJj^lm 4 »i *U ^ 

^j^Jlil j j r J ^ia JL I I ^^cLu-uJI ^j-C 4, iL-fcd O ^j-^-u ^^Ja l-J5 4_>>i 4_jLo-o*MJ 
4_lujIjJ jj-a « U m s-i 1 Lj mi flJ 4^-l TJ J I Cj^^Jtbj ViU ^jJI Jqji < in ^-^9 

4Jj^ (3." " lP^J^ 4-j| « n i »Vt t Jufc 4»Ajj j^i aj t Lie. J 

jfl i i 4 tlJJj U>^ U^tl J-alj_C JLjwf ^yJl til J \ t uJ i ) 

-il j—bVl tjl Jj t(Jr JL-jJI Jjj "i— cJ^SHJ 4_jj1jj cjjjh » "i ,.,1 ^jjJ 

4-J Jl— t-Ti-U J^olj__tJ JLaTl-jj <j I ^Jj 1 i>> jl ^1 Iuj < nVl Ijjk (jj-ijjj iU 
1 ^1 4 ULljo 4 j jJj-j} j rttl c__tl j > dVl J£j _ ^ jJl JcxjLlo^ JL_1)I 5 

u i ^ n j .4ji^jlj LsL_*_ul J^al^jJi oJJt ^ljlouI _ 4 j 4 i ^ U jl^Jfcl 



■ 



i <f< .lsI i>i/ia C<rt t <>> cr"*"^ 4-4JJ-2J1 2>j£LoJ1 lLUj * 4 j mi a La 4 l^^^Lq j_j_ju£XxJ Lo 

OjLA ^jj-UJ ^JUJI JU^l il-dJj ^ VjLJJ > J J jJlJLJL (J-ufJ 

^jJLaJLi cLojLl-o 4J I I 4 j o <hj ^j-o ££^-J 

4_uj_d 4 « »»j C i ->o LLq Ju>.|jj| (cin £ : ^ n jlo ^Jl ^jusjJI : j L_>J I 

i ^>A_x-j jJL I 4>yLLb jJL! jlIc tiJLlj JjLcj I — « d>j — ^jj , ^-jI j ^ o *C -s" 

(Jj i(J-a-«JI jIjlSJL <J-*-£ -ij-^ ^j^ijJ < I cj Ljj) "I i u a £-dJj»jja 

4_j I 4 n j n -kJ i j . {jjjJ>»] (j-uLjf ^ tjJLI j-aljVl 4_>.jj L^j ^^111 2L>.jjlU 

^j^s j i^l 2LkjJlj < < IrtTl 4tj-Luj ^* jJl <Ut t'r> ^LdJjIj jjj-jJI CjLj ^3 

OjjJS^jj t^LjuLLaj^-jJI <L<_uljj 4_j1 JL> 4J_l^j mi r Cjj^q 

C^iL^ ^ylJI i4_LijJLI 4_aJlJJI jJLa_4 ^ JujxI ^ 4_i_uijjJI dli-A i-AJUu 

£>£-J ^cJ 4^u IjjJl 4_J 1 JL_> JU-C ^ . L^J 1 O mi !j ^j^>J i^^fcJ j 1 SfcJ O I JLJ J_S L^H^J 

(ijLtajJ I j 4 jJjlj 1 a c jJLI ^-^j-ll 

^o^j C I i4_<_u!j JlLJ ^ jLijJLuil ^jl 1 ju 1 ul f.!jj>-l Ijlj La JU-g 4_j! 4-o_j_oj>J1 J 

I J ^jj) mi ^t-j ij-jL^ ljj 1 ^ C ^Jl mj J!j_<-u 4_4-uljjJI p ft J I LJ (j*0 

tj^ilojJLl JuLc 4J ^it a V JlJ—i-o 4-jLj ^ ^ 1 s> 1 j *t C 1 I < u . ^-fljUij 
» 4 nl~< 4-^> \ 1^4 ^Jl Ij 1 7i h (jl ^-A JlJJL^tj (jl ^SLxj La Ij-i-ulJs : jJLl 

M * 5Ja t.j L^j <U j <>>TLj I c jL_i I jjL^ ^ ^ 0 ^L_c Jjl gfcjj 

^jLl ^1 1 n i (jr ic ^ n <^> I 4_j I JULl (J-ulj (jr^J ^3 ^jjG tjL£ 



4 mi AO ^ ! j j . ~n Lc-A <j^J ^Jj . 4 j >jL>- J-a1 4_a^».j C »->o j_oj 43 Ljj>. 

_ 4_3c— t-^JI (jjl ! J<aJLuaJ*l i j-jj_xJ1_j ^jujI m <_iUj Mj <j \ 

<jl (-, it mi 1 1 j uj • 4^aj, n"i a CjVL>. ^^-3 ( jx. j-jJlSLII 

La ^L^-j^u SL^jjJI 4_JL«JI cJj-jUdjJI c_»Lsta-£>! <j_a ^^-jj 

jj^aVl Jl— V )) Ij^JLjj I j Jl-£,1 n Uj ^jl JUu 4 j JLSJ 1 Lj^JJ I p ^ j j t 
ill I <j } ^^-3 c-^j uj I I Jufc j ( m n jj . L^jj Laj_j Ju 4_J^Lq 4 SLu 

juu La ^yJI *«,. 4_>jj >^ (j**-^ i^^ojJLI Jj_^Lj <_ r l^ 3jJl-SJI ^jjJ 

4 .1 Ml Jy-U) .<±j!jl^xSM ^ ^£L>J ^ if «ln Miitl J-4-., t J I 
iCjLLstlLoVL jL>Jt <U t >MI ^j-A CjI j-o^ « JUlj» Ludj^o jI^jJ! ^1 Luajl 
4J1UMI <J\ ^3 ^ wJI I — tia-j ! tjufe j mi njj (. I $jLu! ^ ^j-u-J j 

^^Ij — «J ^^us l£ >— ^ Jj^ <i * L^J 4-xcLo "<^V1 oULcVI ^yic jL^j-cVIj 

JsLlCJ <- f I nr "m jj^jJI t j^° JjL^ Jj-^ J-^-JJ Vj * (Jjj! Li! 

^,-3 4JjjJLS 4 jrUl VI cliLaJL>JI ^LseJu 1 <i I j a « 4j (y\ * i'r> L>J 1 » SL-3» 
j i a <t) Ju3 \lxJt jjl Jj iSu^L^I^-VI 4jLlVI L7 ic (jj JUl>j o^jlJI JsijJsVl 
^jlfiD^j La jJsl ^£Lc-j V L?-^l 4iu jl>JI ^jLJLI <jl ^Ja m.JI ^^IL^ 
jJi^I ^£L>J (juiLLlJ ^£0 d < j ~k i^juaVI ^LJLl ^j^o ^ ju>. ^1 I 

^jt ^ jL.t-»j tlJ jl.n TLB : JL-|J^LUI C_jL ^ JJ-^I (jl L>JLuu 

Coo 1 Ttj--^. j_u (j^u La 4-j 1 LJrJ->" t Lu_^>. jJ 4-o jw j Cxjnj ^j^So 

. L^j-Lu 4-4->.j 

J-A (j^-Ij t4_Aj!jJuJLj JoLljjI <L3^Lc I4J (jjj j*i M>j)"i t ulll CjLjj**i < ^u. <y fl :^jJ>-Vl 

■ 



u mhiiII J-flU]l3 :jjLualJ c-jjJaVl jj* ^LUI JjJuJ! 

Jj^-uj^SLII -Ij-^J 1 <i Ti a LaLo-i 4_C LiJLl jL^j>. -V j**rj uJL^ J** 1 "J)**' 1 ""^ 

j^£jJl L-jLaj <j| 3j ^1 I (^J9 cL)JL3bJ 4_j I i i t i a\\ \ JLA j ' " ^JJ tcdJj 

t^uitJti 4 j^jJl luLuKU JU^JI Ifljlil 4 i mi itL> (^^J 4£.LUU C-u£JI 
i < ! I 4_>L> jJI ^juaj . 3j> j X t 1 CjI jljnlnU 4lLajLlLo L;r ic 1 j^Ja < j Lcjjj 

.2bL>j ^JJ 1 4 j ^ Jj_Tfc-T<3 3^ j « J< nil <- <% <j>. jlLjJI ^1 Lajlju 

3l_j|_*_<o (jjSLjj t£j\ j 1 j rtUtl alxJb ^^oLih. 4_jwj_> jjj^JJI JLo—ii <jj ^Lajj 
(J^oLjJI c j-ui £^1> JLLC. iijJu^Jj .cbUVl Jo^eJLo JU* Laj>£j 
3j-jJlJI 4jLj jJ j« <^>H JlSjlJI ,j^a J Jlju) t U < h±lX I i^ij (j\ 

^^ki 4 j (X 4JUw jj^j .chagas disease L^l ..il ^jJL 4 ■> > uJLl 

j 

h*> 4-Lsl_i_u^j 4_a£.L(JLI 4 n j h jJ I OuSa V ' 11 **' ^ ^ ^ J Cxla-llJl 
4_>Ll^ ^ ^jjj I J ^j-Ld .^jL-J ^-3c_j ^^ic 4 j 2 ->JI dJLA Vf <»t ^iJl 

3 i«The descent of man)) ((^L^jyi 4JM^ jJl>^3» tJ j-LalJI ^liJI 



^ i ln"i ' aJ i ^ r JU*$\ a tJI 4—uj3 L«m i .< J 4 >JI ^yJj^a jjj 1 <i *S 4j1 

^xJI jj-^jJI £jj Cj_jLj J-3tJ (jr^- CjUIj j ~*\\ cL>U>l_2 i j o_£ jdl 4-OJjJ 

J • * V! JL>JU5tJ ^aJj . ^jjLLaJI j j) j In 4J*L>- ^^ja jJL La 1 i < ^rt I L> Ijufc (jt 
<j t tfu « fl <jj-JLll i— > 1 mi La3j CjI j m t i t a (J7 £ ^\ i La JLju j^j— <i 

^jjlj (j! ^jJLx. oJ-Ajj 4 j jj^>oj 4-j^Jaj CjI — ijiIj J 4l uJ < u Cu^> I 

JLj V J 1 Ml II 

^jLjj^Js JjJoLil jm> ojLii S<LjLLc. cl» j-^ ^ 1 «.j j I 4Jjj Jj-Laj j£j ^LUjI 

^JL_tJL> ^yj^UI CjU^U ^jrj-jlj^ t p ^ r ii <1 1 ^a-A i^^JO^Lj V £ I 1_) I L_g_j jJ 

^1 ^yb i Lui L^—jJs jJa-UI rj-l^l ^yuJ! 4_olAJl djiLUIj . 3jljL_JI 4-l1djJLI 

t j_0-4 o Jj-nj . ^ Jul i n U 4jJLjlII ^^olj^a^LJ 4-x^ajl ^? a 4 j f 

jf p_i ^ ^ JjJ 4 j o ^jU" < id LLd ^1 'jj-^- 1 ' *(J^ O j).* aTi t <>j 

^jJ.C ^ ij m") fdj Lj^Lll ^ iii i ^aJ 4 4_IjLa 4 iiM Cjr JuL I ^j! 

Jjl-aJL ^yb ^^^.LLl I jL^_>J I r> i<j j j j "< m j," ui"ctl (j? 4 rtj rt -kj . (j! ju juM 
4Jjj 4j-c^j (j! dJLfj t 43j)Lt^D 4JL_uj ^JlA Jjt-^t-jJ ^SLa-a ^ i^t 

Jys 4jJl! L« jlj i a Kj : 4 — a J (jr la (jjL> J " ' ~ ' " **' ^ (^j **< t u a ^jric J a ' «"i 

jt jlAI j! U«. j-lT! j! UljJt jJ^I j^jJI 

jj^Laitjl ^a— J_jLa J_j j 4, ja m j_ — j U"i i m j j_^jJI ^jL^ Ijlj . 4-ul^JLc 
^1 ^ Ju^Lfl i ^oj-a-s tiJJj ^iiju c_> 1 fr^j Vj 2u_cLua CjLc1j3J) ^j^a 4jjJ La 
«j ^^LUI jl (j! Lxj^-oj 4 i mm j^aVlj . LuijJ Ij-Jj-a LljUo <-J3 

^yj^U ^-xlbj <_»Latj>Jl dJJj UJJ J~ ' " j * 1 ' 1 1 L/>^ (jr^ >LLj>JI < jr lc 



■ 



J 

JL o-7. xj ^ — (iLxLUI a»l L^jU 4-jj, trw 1 1 <?JLA j_*J 

. 4-C Lll 1 Cxj^ Q3 J ±~ l ' " J) ~ '■" "< f I CjIj^uLj L-'L^rJ V 4 — J I ^ 1 C 

^ 4jLj 4_aLcVI 0 JUb J>->- t rt" L) <jl JJ_£jJI JL-Jv! n.J Vj 

. ^LUi 0jLg->. Cij^J (j! j-ajC <j-« UjJ J ~ tu^Ti.u. (iJ.lt ^-a 4j jJ La j~ > . i 44 

^Lj-Io ^ o < J (jl ^jU**i mi j 4jV < 1 ~< ^ I < PrlV j tuj 

q\ (j* >>i m AjjJaJJ! Op 3 ^LlJLjj .(cdJjJ ^^oJI Cr JuJLL) 4_cLUI 
4 <i g * j 4_-4 j 4_IuLj 4_Lo 4xLUI C*x£j Cj I JLjjj^-j ?< < « 1 1 (jrt-J 4JLuaJI 

cLL>L-O^J 4jxLUI L^JJ^kV <~l l*\ <±jjL3fcJ cltJJJtJ jl < q-fc.Vi ^Wi . <«Vl <j f ^tj U 

{j-A JJJ-J Lu Li-sal i <i K 4 — J I ^ — I JLA (jj 5 4-j JUfjj 1 t a 1 1 CjL^4wC $JI 

'O^j^I lt-^ *j — H J-^>e u' 1'^—* J— *v — ^1 cP'J^i 

j^j — j — ua — o c CjI j! j j >JI J ^\ _>l j I 4— jl ^ — *-j I j — A J 

j^Zbfc. jl CjI Sj^jJt u \c 4. j.<.(i'qLLq 3tJ cr— ^ Uj J j"i 1 "j"* < <m 1 1 

jLLj^JI j ^jJUlD 4 j r (il nix j-i^? ^ 1 j i<> 4-jl^ '3j-^ 4_ila I j-juLoj I JU^j 

. lj, lj) ^ 7- r J ^iSLJj t 5L-3t->.Vi dJUb J^>J *LjlaJI < aluLSe-A JutoLx 
4 <J i U t u til ^ i til 4-cLiLI 4J ^ ^jJjLa J^j ^ji^Luj 

>k JjVlj.Lt^ U 

(^ jJjjill JjfcjS ^jj c^LlI jW^^ LAJ 4luaJI Jlj 4JS J^Vl (jf 

J^<ri o j — j j mi I j A tjLfl t^j— JjLd jt_judjj 1 — *-5>J — >■! 

(jl 1 Ju>. ljL>> jjLUI ^j-^J .4jjLuJ^j 4 jimf 5,J S <,a Cj^Luau 4a-jLo 4_>aj h < I 
,j[ 4-t-oL>^j t4 rtjkj jl LjjJ^^ LuojLc L*< a iu JU-a-?JI *|>^ OJ& 
iL <ck> t j 10 ^tji Inll uj! gfcjuVI (jl u t j j U ! 1 (j^J tSj n t a ^t)-^ Cju\S 
, 4_a_JLbj M_} OjI^ (jj ^ycLULl Jt nil J>j CuSu 0>L-£> i^l '4^uv j 




JLv ^yJI Luaj j-ua3l uU^Jui-bJI aJufc J!Lo ji^So 4_4J JuaJ! CjLLloJI ^£ 4jIj i4_l*_uJo 
. U^j£ L7 Ll ji^l ^Jj jl jJa J£ tlU j ^ Luusl j I^JjUjj 

4 0^ Ujjj .dJJj jt^U" uuf V 1 <>>j1 Utj iSL^LUI jl a> 1 i <T> ^ 

4-4-uL 4_BLLaJ I ^u^jJ ^ir> Jj3 < " i \ \ I jufc <jl ij-jJuJ JSLjL* ^j-Lau 

CjLJ<-jj J^Vl ^ _ ^j-JJ 4-*jLd_4 ^_l_^Vl _ jj-^jJI 

c i- £ Utj •(^tj j o-"^i c^J^-i^JL^ (j — c- J <^ fltl a — < mi^U — II 

i <jl Jk_>o ^ySs j^jLill jt—t-ul uLfl <rt a j j i ii nltl I juk ^jl Jl_>.1 V 




■ 



L^a jJt 4j£ ^jJj__>Jt <Uj jjJLj ^jJl j «Vl 

^jix>Jl j . jljJa^U 4_i^UJ1 ^5>UI j ^jjIJI 
1^x3 tiJjLuuJ (jpjJi L«_4 jjj j^t <i g La ^_»J 

L_g_9L-ajl ji I i mi"! jj . U t f >i j CjI it ,y L-u jJ 

CjI fl^i j <?JUfc u <\ ni> ^>JtJij *UJL)^>~* " 

^jJ^lj- in^T l ^-Uj ^-Ja < v„ ^ A ji^JI .^ji^.yjii; 




y \ o "H (jL£ _ 4 — j — V Mil! ^ — 4 j jjp < _ ;r jJ I CjI j i **]\ (j^i i f n i <T 

L>>Li- ^ 4L,« im'i >Ui t>iyj .Dopamine receptor (jrojLjjjJl J ■ «~ « 

jj—u ^jf ^jrGjj^_JI 1 Jufc 4 <i 4 < j . L&j^xX- ^jjJa fj-ujJj jJL I jj^o 4 Ll « a «- 1 1 
*(' *1 j t. L> w3j-jlj La (^1) jk>-T (jj— l^ulj 4_ILuajl jux. j < p L!m r ^-jliv. 
. ^roaLjjj j^c-txu it <^ 4jjL*^£ 3jLqj i ' \ t ii ^jS/ I J * Tt-Lff a UJ^i i - J -Jr~*^ 

4_jL^ (ji-^LjjjJI IjlA (J'OjLjJlJI J < 7)1 i 11 4 j j r ^M-J L<*JU£.J .5^1^ j< 3jLtlJ 
^LjjLijh^ 3jLil jll^j (^J i -o" mil ^jj 1 irtr j (^tfiLiJt 4_J j ■ ' ^ ^ j J_*_3t_j 
4^1 oljLiiJ < 1 1 'LijLjjh^ djIjLiiJ :^J,1 (J^*-^ ( _ r Jb ajufej »4_) 

(j\ i 11 0 ^ (j^- VLa ^* I jJt_lj-o L) jJl 1 j-J-L^L_ujj *4_ijLj^4^ CjijLij 1.11 iii" 

^ 4 rtl"V o 4^t^« 1 i ii/tr 4-LsLj 3-iLa : 4^ij 

^Ll^-l^ JiC.La_A ^ jj^-i-fl ^Lj^^ J x t jj j^j9 jell < M j m. U U»f 

^yij ^JeJLlI LiU j ^3 L*J iOj p 1 J.r'if Jjl-flJ ^J^L^jJl t-llljl i n dj > 1 t gj^ 

5 j jj. ."-o 4 j 1^1 -V 111 i 1 1 1 j ji_U O^L-ijjJt ^^ajj *^JL! <jr £ ^*jJt (jL^ lju 

JlJu I <JT Jfi ^_3j_JU^ * 4 1 11 ^ hl^vJ! 4^jk>- (jt^** ' im ^ iOjL-*j*-jjQ 

(jrysLj^ jJl j_L-£> CjUx>. l-jLusj L*Ju£:j . OJ) ' ^ L>^>-* 4jU LfljJ^j l!jVL>JI 

j V L^it L^ij^v ^jlj>JLiJI cjjj4j 4_u-^La 4jj inj <j\juJi}\ ^ 

(yu«J 3jLq) (jljjiJl <JT jfi LojjJ i ^1 1I1 ^j^LjjJI <Ll m "t 4j^L*j£ SjLa C-til>. 
ijUH ^^jl^rt n (jlj-idJI ti enj (^jrysLjjLlI agonist 3j>V.l u, 4jIL^j 



(.11 mi 1 1 (jj^J Jl-3 j mi i 1 1 (^uoLijJll! 3^Lj lLsj^j .3j-^amij (— al u&~t ioVI 

^^l^, jJl>JII J-t^a-aj i±xjJ?tJ IjLud LjLoI ^-jl£^SLll jLUI ^j^aJu LoJLt£. .^j^LiJ^ 
jJU ^ *J^>. c jryaLjjjd! (J^LLaj! LiJl j JLt£. j i Vj 4j! uju m.H i^LhWI 
Lci£ I JlA ^>-*» <A-u3 ijj>. lLJLlA LoJU£.j . 4_*lLI Sljjj <-3^-*rf 

Lof ijJjJ^Vl Juu 3j-« 4-jlS I jJ I ( Ut <>> ^jL»J <j! ^Ajuj <L>Lj9 *4ju9|j <Ui 

. I jJ Li cuLiIikI Ljo^ju \ nrtj 

4Jj^_coj I j-^d (jnV All 

^Ja Jjud! LLa (j-^SLj Lojjj . 3 ju cjl^oLil 4_<_uL*iJI jiSjj 

^jj— aJ I CjL.j m \ t < ?i inli a 3 jLjVI jh <i ll") ^-HJ ) Cj\ j > V mi 11 
4£L1JL I J e_>j-_«J I jjoU IjjJ <3 J 1 "ar m 4_J L_3 i (j^J mi •! I 

^X\^ol_jjjJI ml ^^13 4 a l"i Tt^a 3^ j j£ CjI m^v. (JJLlA ^jJ <**< J^>J • Ljj^U^Liil 
^^SjjJ JjVl ^L3JLl ^.ji-j 1 of LlLi-ALj 1 4J I j < » I J 4j->j <Lt^ ^SLstlJl^ 

^^Ja d jl>. j ^Lflfclb jl>. I j Ur ic j^jjlJ 1 jJa^LjJ ^^SLi t jl>. I <jLa t jcJL I 
^jiLj 4j I t <( uLflj j-oLa liUj ^ Loj t 4 j <n V Mill ^ t_J>L>JI 1 Ju4 

t^ljj j^al 4_i^ j-A 3^-aULLI ^ 1 o"i II (jr fl ^1 j-lil (jl JLa&j I j j ^ 1 

JJUlj jjZOui J-jLjj J^l^ J->- . ^ y fyuj^jsjjS Ly l^L Jij-J^ jJL I j-ii J (jrtJfc 

^-ljuj i (i jl J^j^ 1 iflk* a (^JlJj ^j-^o 3j mi r ^jL>.j ^1 ^jru^o La 
(jL^j jl (j-u^iiw 6Mj "< V . m'> ^jjJ (J-uLlJI ^Aaj ^j! 



(>uaLjjjlI 4 in liV) ^ 4jL?t "n til ^^Afi. JjU I JUfe <jL3 4«}Lj>k» J->£ 
.4_JLc 4-»L>1 i nl (^Ic j u^ntl jji J cr^ L>^ ^ *M * * 

J^aLiua <jt&) <-i.3>a-a ^jli-u Ju^J Jj? I T * ^L-pjl 4^9 }Lc 

4 j <<~>L>. <j-uL£j .(jjiSuJ! ^ VjL> 4-IjuaII ^1 ury>JI 4_j>ol j-*L$-3 .(*L£jJI 

j I 4JjjJo 3jL>*lj 4^-4uu ^-La 4j jJ c2<jI£ ^j-o <jl a jljJsf £ya f>-*Aj Ti^l ^,4 

JLjkjj 4_jI Lufc j^JU-j Llci) (^_>JI <j£. (jl3j j t^i ^ c jl_lit_<_aj jJ ^ jJI 
(^1 t jJL_jJI J , 1, u \ Lj^L>. fjja 4_jJL>. <J£ (jJS 3-^3.^ (J^ L>* (jl **> V uaJ 

^yliJI tilij L^jL <( ljj U 1 1 » pi m -vJl c-J3j-cj .(jJIj ^ ^j-A 3jl^1j 4 V uu 

3ji ^ A {j\ ^j "i rtj L> ^Itt j JL^ I {_ya L_43 (jSJj t^L*iaJI jlj_cf ^1 J V **< < ul 
(j\ c^jLuaj ♦(j^-nJl ^jJ jiaj LjjIjj JjL3tI3 ^1 1 W>tl jlj-cf Vl ( nl 

4Ja}Lc 4J Lo^JLa JS ^1 ,*UM j|^£.f ^jjlie-l^l S^Li^ ^JlC j ^L^jjJI cJr^Vl 
JSJ ^yjljj j if u 1 11 t tlUlij 1 4 j ^ j ui 1 1 j j r Jj_j^VLj JoL-ujl 

j^I ^A_jJLc-i (jOjj-J Jji mi**<Jj V" < mjj . 4_3 LdU L> ^ 4 < n\ La j-Aj 4 C I 




Jl^-jj *3jl>*Ij »>>r I ^yic SjLstllt CjLjVjJI ^ <G_4-uljj 

t^AJOg jtjw^J 3ju>JI (jjMm"<lj o^jJI jlj^Vl :<bfcjLblj JoLjjI 4£>Li LlJLufc <jt 
S^JLl o jufc Ijljj . Jj^iaJI cr^>Jl J I 4 V maj ^->->i 4 Lh-^^A^ cr^l 

tj\ j^Jb 4 3 j 3 jJaLSj Jjjl o' * "< J-3j SjuvIjJI 3lLjL*J! 

jji j 4ij^L cjLIj^ ^jjJ <jjjJI -slj-flVI : L3 JLlJL^ 4^xL>Jtl jjJ^j 

3l t tII (JjLlj 4JajjJo jLitjl ^j4^i t^jA-^Lj^jdJ 4 3 V 4jL*-"1 f,di ^JfcJUA 
J^alj-C ^Ji-SfcJ ^ufcj . 4 In j < n > e-L-J/ 1 ^ys 3j j < ^ 3 1 1 CjLLl>JI jjj jljJaVt 

« 3j j < n fl CjI LoeJ ^jijj^j ^jJL ,JLj_4il 4j i u 4 i t „ n jj>.\ ^->-j IjJt^wLuaj (jl ^sJfcJUC 
a^JU (jL^ ^j-A ^j! Jljvj JL-Ua 4 jTi 1,1 4 j l i 'i^ JI 4-Cj^JI JL>.jJI jrU L.t 

^jl JLLq! 4 o ^ 4 i M. \ \ 3ijwol l^-t-jwl i>>j ^jl ^ iir ^ m T»j 

. ^ j ' 1 1 oLLl>J1 c-j! t i^l (j-* jjju uj> ^Liflj aL^JoJI 
IjIj-^Ij i*;^^ lj_>j»jej jl, v < uj f^le. IjIj^I <-s>ju Lt-j-<i..„>> o^tjj 

JjlIj » JljJl>. f.^^ ^1 4j>>»j ^j-A (jj>Aij3 mILojI ^ (jryj£ tiJj^ (j^jnl ^^Ia 
CjUj L^jjJ 4_uLUI 4 fr i rt Tlj jjl J ^ya 41^1^ CjLLj->- LajlIc (^JjVl 4jL-flJI 
(jry>Jl I JL4J ^j_jvjJI <j1 j^oLfc tiLhii • 4Jol mm II dji^j LoLoj ^j-u-J j^o^/lj .3jj 
^jl j J— 3j j-Aj .3ju>Jl ^1 0 "ill ^j-a 4jULI ^yia 4_t_ijl j-j-^I j m oJ-»*j 

^JI^jw tULlA uj-^j' L^'i^- 4 1 „iii 4!jlj^iJ JjL^ 3ju>JI ^UjJI 

. 4 j i<A V nill ^jjLiDl L^JuLxj (^a^^f 4 j 0 ^jl him CjLljjx 3j inf 

i^j^f 3 ^-u$ jui-aLlc dJllA ^j? VI tu-uc^oeJa 4j <^>V Mill ^ Jl^lj j <nirj \jJkJ 
uJLlalj ^-judLLaJI djiA ^jj Uslj^ LlL^jJLal I jjj . Ij .n^r j m. r Lul L^Ia) 
dJLLA j^So Jl_2 4jI ^1 Uu ml ^JJ I JUfc ^jj j mi iCjl Li y\\ <J-a >IjU^ IjJL-A 




u_3jjjJsaJl £jJu3 V 5j^u^ l£>>^ CLiLLl>. ciJllA jj^J Oj3j <^JI CjLLl>JI 

* 4 j in V Mitl J^yuM C \r jj LgiSUj t4oJtjalaJI 
j-^Vl (jl < rtj < j^M ^jL-H! LlljJU Jj4> .LlljJLJI CjI m -w- jJal 3 j-A I jufc 

^^Ja 4_uljjJI CjIj *i H jx. Ji>jL_5fcJo La, v )f SjJLLj 4 j'q ^ > * 1 j ^ 

JL>-!j (( 4 j inVni j-U>J)) ^jojL^kJI Ld3j-3t_J j! Kt <>i d OJ^J 4 " ^ StiJ i n\\ 
^JLc ^jjS C?-^ cr^ J^-^ < '"N j-* (JJ^J ^ S (jy* <tjl o mo^. jrU 

jj^Jjv JoLS_i-ol ^^JLl ^jjfcljL^I J^_aj j! CjJLstJ JL3 t JUJL>JI ^Jt miTI J in" mi U 

3jiaL>JLI . <— >j) 1 U U ^j)" mil ^yi^- <<N'^V m» cjLujx jl>4 jV 

4_u1jj CjI ji^V mi 1 (j 1 «**<J L<3_l9 J i ii <tl ^ < ii ir *t t i— >i ViWI 2l_(_ujLc->j j_-o 3 JulJs 
Lu_Ll Qj)<j in 5 LliJli Jjl-3 Cr ki ajJL-oJI ^-AJL^I ^jJ <jL£ *2Uu_ji_* 
<UL>* fj$ JJ-5il i^-J^VI JLJL_5 1 4j| fjfJd (j^w <J£ ^^ajt-fl 

^Ja (^j— ^ l^^JJ j m < a I mi **i ^1 ^jl 4 mi i c-i^JI ^Ja a y \ m 

q^SLj jjl (j^- LaL^j i t » j7^L«JI ^j^o ^jJxuLXMjt jl ^^SLxu I 4 j ' JuJI 

CjI ^ at 4jLclj ^"n o-j l^^ ^jjJLse-i. Jj^-Sil (Jl nU! ^jJajj 1 o i)f . L_ul 

ojojl-T <j JLaioV! j! La (jLc^uo i3jj-flJI oLfljl^ 

J^o 4j^jV| 4-jLc^JLb :j mi Jl JLlC CJjustJ 4_tju-ij ^a^l (jl iJi^JJll 4 i mi j_A^ 
jl k i t r j-^J • 4jj U<i II 4 un > Miti j_« j j t~ j! j^ <>j u 1 1 uLUI ^oJJl 
j^o 4_jj>Lj ^Lclj-q-*-^ lIILLa jL^ . L^jLLiI ^ JL-cL-uJ 4jI jJLiJ 4j^Jcai3 L^jl 
iCjLuIjjJI jpo Ct~i » j'tl <^jJ1 3JuJlj>JI j-jLalll jX jjj i m iTI j^>Jl «U 

j^Ajl^ ^ ^ U 4JjLt^ ^1 ^j>Lq_C J^ti^ ^>Lc 4jjLt^3 jX. I jJ j -» "i 
vM— a-tJI L ya^\ . J^*J_J Ijuk jl IjJL^jj i4jj-LaiJl ^jL- cjj 4 jlf 
<-< mi jl j (Jj^La^ 0 j ii tj^w ^ ^ *m m V mi jL) ^-AjLjljxI j-« 4-jvI ^L) 



CjLcjJJI (^aoLstj (j I j Jl_lj i43jLa-« ^y3j » . i 3 lj_cu-aJul 4 *h i a SjLc Jj ^ fcjt 

<jL> SLcjjqjJLI i i i t^yj-A lj-*l LajLlIcI jtj^^U <j_i_oL_uVl 

^uk^j i " stLjl jjL g <>> ^>(.n JSLiij I jut (j I jj-xj t4 jlr La !jJ^£j 

CjI gKjj .« L y&\ V Mi^fl £jru La CjUb^LaJI 4 jlr La (jrUj^>oj ^ g f n rt'tV 
jJj-oj ^y\f ^j^LojJ ^fl«J7" uiJ (j-a 4 ijU £-jLu Luau I ^Ij^JI jjl uiii ii a < «jj 

J^iscj Lc-j_a L^jV _ ^ ^ "< n i ii 1 1 cjLLJ! j j jJu qj) t j tv*i < «j V 

UJ J ft U lS^J ul ♦ — * — *^ J^ 3 — (jl ^^tj Lujj - 4_ijJa* 
4— till I ^jL> Qa-Lajj LaJJtC fl^U j gj ^ "< Laj o r Jjjj^SLj mm>JI 
4-aj^.Ls jj-A c_-uL>. ^x*_jJ 4-ae-iaJ ' f I * J ^ /ya j, j t**n V *j^>- 4_c-cu-L>JI 

jMLul 4_jJ3 ^^Lj La 1>A£ 4jijU nil 4 im> Mitl dJljjlJa ^jJI^JI p$ nLfcj 

i3 JjJuljO CjI j) I i o JUlj i Lujd UJ^J ■ "j • (^L]l Jj-^l JL*u^/ JjjloL^ (j-tajil (jJl 
^yjjJl 2LBj^jla i"i Ih 4jJjJlI! 4 rtj rt^ll a Jufc^ . ^-il U^Jjij ji^l 4JLx|j CjU1j-i>. 

^j^-SJi cjU m )L»j ! jlj jl>. ^ it-4 i i tii^l L^JiSLlj . <lL jJo cjI^JLuJ cjUIj j 1 

4 j tr^.V i ntlj 4-j-iyuajJl ^L_<j_aSL]l ^ y>*\ J^LujI 4_Luo ^jljj ^ t^j^ ni «ll 

jj-a Lojj-5 * jjLajLfc ^iii rtiTl ^Jl_ «JI njL>.L£ ^j^_L->- jL^ >j i» j II jlLc 

Jjl U" « uJ 4_i! Jljkjj t( J La-La SM JLlC 4_aAJI ^| Jj?^_>JI J>3^>-J 4_i_uljjJ ^jrUl^LJl 
j o c <j^\ jj-t-aj jug ^j-cu jLLjua ^ j r j at t Lr ic «43j) a» UoLu! > >j 
(^JLftj LaLc j-JliC 4jljjL» _ LaJjlj Lo ^1 _ Ljl-uj ^jl U"i < uJ 4j1j — j-^-il 4juj1 

jJLdJL IjjJ L-utlj 4jL>JI 4-u^3eAll 2UaaV| j-i-^ jJl2 4jAu1] 

. LaLu 4 i nrt'l 

4-L4.**< I )> ^LjI (jA c_aj 1 1 J£ LSj U"l a (j^J (j-a i 1 aj*^ La-»j i4 i^i AjJI j-uJ 
Lgj I ^ < m gj 4j t^V Mill CjI ii tn\\ ^jj 4_>1^<H ^ Cuj JL^ La Cj^3 * «4_iX.La^t>»VI 
(j^j^fcj>J! (jh-AAljJLl ^jl i^-LiJ jL-o^ i4_*_3^1^a je^a^Laj JtsLpjl 43Ma 



^jkj-^>.j i4_^»LaJI iJlj-La Tfcj ^-Aj *4 j m m> Ml L y&\j—a^\ J£J -sl, t i ill 

CjLj_l^j i cr Lq_jJi ^ {f x 6 J > 3j1^_>JI JljJjj ji^l JoLiu Ju^ 1 4 rt j tlr> 

t neural crest w ; ua_«JI cr <^J 4* ^ L}L>J! ^ 4 L t. « 4_c ^-^o 

-* 

J^UJl ^, i V ~ i ill Luajl 1 .3jj_UI jJLl ^j-* uy*-^* \ 6* c , i <i ~< uj 

. Ij-A^ (jryiljjjLlI 4 j mi") 3_iLo dJLfcj *clht> ^'JjjjL^H LP * ' *' J L^ 1 - 3 ^' 4 « m rt'i ^ m m « 1 1 

^ c-jjfciijl JL9 ^JuL^l J tsi*\\ (j] (jL>l£ ^L=*^° c-ufcJu^ ^1 ^jVl 

L;r 3 4 U ni't ^jj^iJLujjj-u 4-jQj)U ia g-IuJ <LJLiJ1 l^jVI 4_c^_<-u O^-l? t4-JLc 

Cj JL_^_jj v ^JkT u-ljL*. jcjLoJ! ^j^UI^ t4 t"i a^M aJufc c-ulj^h- JL^l 4JL*_j>J1^ 
L$jaJ 4« mmIIj SLLstiJt £l>>Vl <o^>^b <_JL*!J! <y9 Lc-£ .UUS 

^yja 4^a I J Jfcj Mil ^ i <ij I JLA (jl JuJljbII J-jbll < njhjJlH jl <Vt i a a JL_?tJ JL^j 

^gjjJ tJ-tSfc m<j-^Q < ' 1 1*> *i cJijLLajJI CjU^Lc] ^Jajuxaj . CjI j <rt V uJI (j\J j j<ij Lo 
Lj^1^3 (jj^J LaJj j^a\ I JlAj ♦ « 4 j i ^ V Mill CjQ^LjJI ^JLx>- CjIjL^J)) 
Ly \ £ _ (JuU^^lJ jLlVi.,. lil I j-iLa ULl t clLi i(j>j< mi LULi o' ^! 
) .-L-j-o *i 1 1 j-A^Lj M-j-^j jj^l ^ J < n "*Jl ^ H -< C <JI (jl 5t . l.iur I ^jjJ ^yiLi-ol 
^.iLo j j j «J i(_yjLj_A-L^ J-jjjQJ Ij^ze-a jjA ^ < m rt ii 11 j o (jf VI <i ill 

^Ji^l cr^j^i^ j 1 " ^ I cfi^3 * 4 j t^i V miIT j o j ^ j^l^o 1 irtjl (jyAj t(j^jgjj^ j i u!l 

^JLstJ (j\ Joj_5tLa JL>* ^^JJ (ft ir>H ^j-^J « (j-jj A u jjjj-ijJIj (jryiLj^JlJI ^j-^ 1 IjU-Iju 



■ 



^3 iyCiyjj j i nil ^yi 4jJiLc j-iC. 4_lILc CjLj^"< < n a Ji^AJI m£Jl! ^jL^ Ijlj , 4 <r^M m\ 

j^jLjuj jlj^f cdllAj <( jLiiJI I jl^j Lul is> c <jl ju*. (^J) cdlj 4_i J-u^j j! 

obsessive-compvlsive Lr ^!j_^yi jl 4 all c-jIjUj>>I l-Sj^ 4 j . j-a 

^j-o \j trt n gfcj ^jLj ^-jusIj-c! < <i V< tl * jU"i < uj 3jLc fufcj ^disorder 

jlj^fll t jUll (jjQ cfli^iaJI JlIc l^JLLAj .^-AJlLc UH^JL? J ut ^ CjLjj)"t mi 4 

^Ljt^al ^ ^jLc j-J-C. Jl^. j^JI 4 >io (j^jj-J ^ J ( i i CjLj j}~ i (i a ^jJlJ 

olj ' lA^J J J '"^ 4_>s j lV< a ^_uLlll jjj-b L<Jljj^>-jJI *lj-i Jo ij 
4_jjJb_lj| mi tlJJjJ 4j!j| ^—Ij^J* J>^- l_3>LJ>- LiJLL* JI^jV 

jLs ^IjjJI : ^1 <Sj ^ ( ( _ ? iJ ^Jjj) ^yS ^LqJjJI 1 -».jJa ^1 4_j,t jlrt "ill 

Lcl aJljjj-JI 

jLlaJLI J^t all cdljj^-JI ^jJ ^LSLoVl ^ u n i j 4J1 VI .j^LaJL* 

Juwjj 'L/H^JJ J CjLj^-ju^-sJI 4jl_3r **< f ul ^1 I :<U t <>>TLj lLUjJ 

jl^k (j-ujJ ^UlL (jy^. t^^j^j j Mil l JbLj ^ 0 < uj ijy* (^) 
- J^>JI ^yj jLlIII ^ »U \ t>\ TLj j-oj K^inifl JLjj» (jJlc- Lxujj i4j|j 

(jryjl fjja dJU^S t4 mi n\ ^LuJI CjI^Ij^j j tT i. a JJlC ^jX. jjjj Jjlajl 

4 j mi > ^ya Jl>.jj^ . oj iV C< mi ^1 miT J-Jjl Lo| J>^-" ^J-^* QjJ 1 J 

^jJl! jijSLj ^V^A ^jlJs icliljJ 4jt-Lua <t >^JI J^JLiIj l^LIj! L mi aL> 

(j-* JljJJ,! J<; v ^ ItJ ^JlJI ^ — aV! 'Oy^^J — d — J^lj ^j-a j — j— £5 4 i (| ( 
i^_uLua_C Ijj^J (jl JLq-IjkI ^ j i ^ Jlv ^Jl J^J jljJaVI <;Vjjkj t(jjJjJJ^ j mil 
t< U r <ij-lll (j^tV Mill {_ya J^->- ^JJ <) in * {j] JL*IL>.| Ju^jj 



t 3j.lt. I ^ c2jLx>.J JjLij ^3 4_lCjJ I J Mill 4_uj_£. lLdLjjI 4l^D ^LjjQ liJLjL&J 

^LLsbj La Ij .Jjj-usVI 3jJi-3 j-i-ljl 3j.Lt <^ CjLajwj JjLo 

^ Ll <y3 »l .no ^jJLI f}Ub>U 4j1 ae "I Mil cdJjj ^jiJ! £jJLj*j (JjJI 
L)^ ^-1! L^jJIij jJl] 1 ^j-* JLa3-l^ cJ^j! Cr - ^ crujjj^jt oil i«o 

4_3j^-L> ^-tx'li • j-ll (jl^>Lu>l]l ^pJI Cjljiill ^ 2Lu4^LJLl 

^pJ! rVl j <JQ^V( (j£. L_ijj_flj ol—^ljjJl f^S j ^Uj I—a 4>-xjj— iJI 



^jl—c-j ijr A j j ^1 -t a <-l)t J 4 t < uuj < tttl OjJLi CjVL*. ^j-a JLj^j 4_i£Jj 

iL-ASJI cLjLj^j j-*-> I < >t \\ cj^ll cuVL>. CxjL^ Uj . 4_jLII ^Ja Qj * j n<j 

Jj^xjuJ^JI ^j^o 4jJL*JI cZjLj)^ Mill ^pLc <jp3 (jjjj .(J^jlijJ u^j^-^* ^L_^t 
jlj^aVl <jt 4 ).,..» ^jjj mi c 4.1 j la SUSj^jtil t>» <J1* JL*9j .ajLL^I <J 

^j^Jj^aj tfrLlqe i.ill ciJJj Loj - Q^i u SLU J 1 <To»Vl _ Ju-bJIj tjrjJUSJLUI 

iIjL-JJ— ~ uu-* Loj < r ^ ^Jjj _ 4 1 JgLflU jLt "uVi d)VL>.J 4 tli CjLI L>Jt 

j-juxx^ q-uj-jJ^j <jl (2>>a ( t <Tr Vj . ^jl ^ mil <i 3c a {j—a Jj^ **' ' "f^t 

.4juL>JI 4JLc=tHI ^^ul^ 4*\U ^ j£j V jli 
JjjLJL^JI oJUfc 4 -i « A? ^ J^L^Vt ^1 SjLc <■ iUtl 41^ g.1 ir>rt LacL 
o >, i,i j V Laj I j-ti£T l^lSJj t4.pl i r\ ~*-\ CjI » <U ts\ a L^jl 4«r r jJLl 

(Mr Fit trial £jup j~i « n « jLuj <~ . j ^ < u 4j^>»j oJLl&j .dJU j j >^*-a ui^ 

j£-] 4-t t t .u 4±tL jLLaS? 4-t > < .o ^ jIjJsSM jjja LaJl TO ^ 4JL>- CUaj^j ^u>> 
< irv ^Jl 4 m » 4 (j-^ JUlC ^gjj»4 ,J Lg "i ^ I (J in J 1 1 JL >» j-iaj^_fl J[j^.,*< <aJj^ 

c ]^j^ Mittlj 4 < n <j ->Ji 4 i mi ^yS JU>oj .4^oj^>JI j! jLstluVI jl <±Jjl J->Jl 

Jl a ~i (jt Jj^> "< c . i t j^Jl ^ (j^ j) j i ! ■ » JJst ^jjl! ^jlI! JLjv.jJI c j^> 4jUI 

^jj^ mijIIj 4 <.u.o,->iJI 4 i < uj L^o Jli-flt 4jljjLj j-j^I jLseaiVlj ^ (j^l.^i 
^LuaJJI Jllc JL^^J V 4jLS ijjj - 4..I nil ^JLc S ^jjl! (jJjJI JL>^JI ^ya 4jUI 
JjLIj Lt.i.»rw JjAJ (jl ^yJtaJ-j Lljt I JJb (jrijy Vj .ciUjll 4-j1 mi a < U 4 ) Mft 

Jai ^1 Jj^JjSJI 

4-jJL. all 4jJl_c.SM J^lj Jj^ "i, i .tlj^JI 1 <^ LxLcj t3j xJL^ 

c. I JUlII j ualnj jji I (_yJU * jjljuo 4_AaV 4 i.L.i'dlj j In^. 4 j Jij^ " mi 1 
L^-4 jjL^I Jj^ < a \ 3-^ LijIjJ ^-JJlI OL^* U^ 0 Cr^- JjL>"~' ' fl ^J^^ S^UI 

. J^i JSJ IjL^ <;|juL ^J^JtJ Vlj ^Ju^ 



< h t « !lj ^j^rt V <U (Jj^ ~ mi IjSLII jij 4JLuaJi j! JL_£jJU j_-a jj^J ^LSLj 
4 uijje * a 4_j, t r L> jjjJaJI ^£Julj La J <f j . LA-'J^JL^J '"^ a * IjJ-i jo ^ Ti 

jJLflJ V C « ) jl 4 M < nj 4_uljJ_C ^ i < Aj L^jL^ J J^JLc-uJ^SL! I 

CjJLoj » jl^JJ^ xcuJi CjLjjj mi a ^3 (^paLiiol tiUj ( . 1 j m j I jJLijj *(Ljj^ 
4jV^j (^!j^>- jLou^-i ^^fl 4 j > tn 1 1 4__iujjJl1I j^L>L£ ^L%. J-aJL^a ^^js 4_i^->o 
n V t<t ^Ijl J u Jj)^— 5 4_j-jL*j 4-jJlJu I J ^ (J^-^J * LLjJjjI_£ djj^J 

^ H 111 — a ^i, 1 — a jL^ij — ..uj t^^-AjJL) 1 j <r jl—£ jjj) <Jj^. "i t u T j^LI I 

^Lit-a} ^"inilj < rtuVt c_jjLSj L^j j irt rtV j a ^lite^a? j*u ,j < all 

Jjuaj 4 1 1 11 1) Jj^JaJI j^a ^J^Loj pljj 1 <i *"< > t JUu© jl LuIjJlc L£al . « 
(jlai Ae-jj jl 4 rt j rt "kJIj > jrU.ii t^.tl ^^l^ IjL-A (j 1 * '^JL9 * j*-*Jjl 
j-A I rfiftav Oj^JaJI ^yfl 4_uIjJL*JLj J^jBJ J_ajij J^sLc jjfe jija^aj j Mill < u a 

j^ gj < « u LoLa iCt^jJI Jjia 4 **l (j I "W (33^ ^ J *<f jujj j^--u_uil ^ tpL < U 4 JlHi 

<-\j~C I 4.1 s ! <i*> Lc_> Ju!uua3 jV 4jua^c 4^ul j < nil dJLA ji-b ti h^tl j_t^L>J 

:4-jJjJLI cdLj^JI ^^k. 

**< « u-o jlj *4j^_jv jl 4 1 tu (tL 4 j r 1 o "1 -wVl 4 "i Mj^a 4 ..1 n 'J 

jl jH — aJi (j-ic C^Jj— ^-f (jyUI <-JjLjaE_jJl ( mi^*>J QrGpJ^ J < nil 

JUk jf L±J^_flJ j_j_a^>JI S4j r„„u .,, i < . < j 1 11 

tljjluJI jl J_JL*JI j n "<j L^a <L»t L-*^LJtt-fl j-^VLs : Luj^w ( ,j ,,.11 J^Vl 
j^Ja CiA A A 4j? 0 1 r . ^j-uSLjlJI ^ .1 jIj 4_lj1 j q j^tl SjiUl jr. ^ 1 r j < Ul 1 n "<U 
J^-oJI tiJljjV < . m>"i 1 nj jOjjj^ j f mTI ^c/juluj^ ifj u^aJI j^aVl j? 4jL$JJ! 

♦ ^ ^ ti^ * 1 1 < jui^Jj (C-^jIjIlII 4_» ^oL>J I 4 t t'syyl 



■ 



t^jL^JI ^4^L-u-j (j>^J>" f**J ^I'nT I ^-u h *» oj 

jj^SJi ^4 j^^uVl 3jjH^jJLI Jjl^JI IjJJ^jbj 1 Ijj j * j In" i iij i Vi dial 
LLlLb L)Jj . 4_j jj L^ 'j'jj^ iJ1 ^ Cj L j)Tl>.ll.4 ^LdJjl 4.<>vj^1j Jj-aJI jrlj^o <jf lLLmi 

Jlj — *j 1 ajJLc CjLj ~ r ii U ^jla ^>ia^ ^tlj j j lt* 'j'jL; j ' dy 0 — c 

: 4 j -v. jjj j i i 1 4 _i o "< U Jj->- Jj^ U^JMJIJ j-'." 4_^t*_Loj . L_ljv jJj ljJI 




Cj^ < j t u 4-lLqr " i <ii (jjL-p ^^JJ i—>l m -wj t(j\jjJ^ j i till ^1 V>[ JjLa_^o 

ijji Cj^jlj^j j < uW ( tin jJLl J^IoLi/a J*-? 1 -* «— ^ 'j >J *ift-*,H3L>J mi! I 

4-* j k j a ^jl (<i rn \ uA\ Ljr & (jyslO^ja jl^-flVl (jiaju Jju»o CjI m tU^ji. 

i JI j >f 4jMj 4JLL ^j^JLl ^ 1 j a JL^jJI Jjo JjJbVjA 4JLjLc dJLlA^ 
^Ac jjlL JSLuIi ^JjJ O^J^^ JL^>JU3 :Cj1 m^iII -L^l jjfc LLilA V i( i unTlj 

Monoamine) I (jry»Vl ^jL^I 1 jl.ui 'Cj-* 1 *u •>» u * « uj <j-*£l fj-xu j^>c£ ^ 
j-a L/yj^Jj j JL>»j Jjj mi a ! u^Vl ^jL^! „v mi .(oxidase A 

JL>-jJl *Vjjfc <jt (j J J ^ Jlj>- ^1 J <i " -sU . (Jj-^l 4—ul j 0 J *N jl^_A^ 

Jjj3 O^^Zjj j M<lt 4 i m< <TLj "to 4 j j i^ir »1 j « ^ fljj 1 ^j^jJlJJ ^_$J I 

IjLA Jt-^-J V Ij^A L>^J . <Lgj^_>JI 3Lo- JLvjJI *Vjjfc ^_^J <jl JI fll^l 
^lll 3j n\r\\\ aJJb ^jUa i4j1 JUj . I JL>. J ju t o ^ <» <>j VI i((4^j^->JI tj^-^ dr^>«-I I 
IjLA -ji sbj IjL^w Sj^L) 5j nU ^ I t « 4 o j "j )) oj nU ^jVI JUu LfeJJ mi ^*-> 

(jryjj o^LoJ .cjryjj^Jll ^ IjL^ JJS JO£. ^ VI JL^^J V Ur^jJl <>» JSLAJI 

.^LlJI ^1 j^VI oJ^LJI ^ Ijl^ >Li^ VI o^Vl jl^J^ 

.IjlaoI VI 

^jSLttJ ^^lll 4<i LoJH ^^JoJI ^jjo JljJulJI cdllAj . 4jU*uo djLlcl 4j Jl>- 

Hj^i^jjj \ tu\\ ^\ iSjLxl^JI 4-gji j o tl djlll dJLA (>u 4-5^Lc dJLufc (jj^ ^ 
JjljJaJI JUJulII j-Sj LkjjJU dJUfcj .4jjuait-*lJI ^ UMI CjLflMixVI^ 

4 j "vj Us.Il dilj_uLjil jJll (ju^J^j j ( mTI 4^o j i a L^j < ^ >j i t M ( J7 jJ1 4 jJLl 
jn« J ^jj^jvVI ^j-fl 4 j i (i 1 ni-w jA^I jj^JaVt >j ^> 1 1 J . 4-j-C.l <Ti -wVI CjIjLuiVI JiLo 
Cj^LcLoj 4_aLLo : CjI \ i \\\ j CjI m -hTI j-A I JLAj .4 j *wjL^>Ji CjIjLuiVI 

(jt c\ dJjluJlJa . JLvljJI dL>JVI CjI J 4-l,<Cl>JIj ( ~ u u j \j t L^Ju-l L«u..9 3jLiuua 

LqjIj . Sj-C. cr^* Lj^Lw^J-lj LJjJLc JljxG Cj|jL>-Vl ^jjo 4_jjxjL>- a\ , ..\ . ^j^ju ^j-o-J 



l-JaJIj tjL>j) « nil ^>.V V*< mj n :4 tjjlntl 
j*-Uj tCjl d CjLl_j i lia-jJIj 4jj 3e 111 



L^jL o jo m* jU>ol^ 4—jJLL^JLl 1 ^Kl * Jj>J 
JL^I .J>fi->U ^4] >L^J 4-pcJj±\ 4«U\[\ 



L 




p9*jiaJI 



^ o in" <i " a j jf 4 t li ^j, mi ill p mi >JI <jr joLu : t4 t If ^ju/Lj— oil 

g-xLj^J c j-^ j!) 3julj<j /ya 4_*iaJa g t^Vi 4Jjl_3fc_jO . 4 j 1 ri >JL 1 

<j| .((cLLjJlLo Lj jj^J! ^1 m n )) : dJJIi <JjL>- JL£ iC-djX.! La ^JJL>. i^^LllJI 
^*L>JI c-JL^JI (j- 4 *°J-±^ 4 t <i j ^3 Ifl < n n\ ^0 n 4 1 1 }°i £_Lu^j ^jl illlU^ 
J-uaJsl (j-a L-aJl lL1j9j i^\"> C < ■vjj JijJUv 4_u!j j a tiLjdj ♦ Cj I n J-* 
.jj-ola 1 iir I J^istJ (^J^l ^lij^l ^j! Ai' * J ) ^J ' 4 >^ * L> * ' 0 L^ 3 J$-"^ 

U i m 111 udLiA Jjl ^ Jl»V ,3* uktl LuV juU! jL>o)M ^ flJ ^1 ^p*. ami! 

4J1L3 i \ j>jL>. >L>.jG ^jlLchj (j\ 1 1 X I j -5U^ oJLlA (Jl ^ ju^f . L^l^qLu3 
. 1 ^ mi flj 4_xiaj^_jJI J^l-J I -i^w IjLA Jj <^>1 n^ill ^ohia U>^f 

J->< iHltl olj; IVd u i jj U ju-po 4 j <XU,I oj>SJI ^ udLLA Jjl^ 4Jil « r ^ 
uj j!l (^j-iU (jlj^. j - ^ JI Ji-I-J (joiliJI i^y^JU A n"tc\ <■ m i <( j i mi 1,1 

j^oVl 4K m,U J^-Jj t3^i mil Jj<m.1II ^j! .^^j^ IjJLua-A Lo^Js 

Oj^ibj S 4 K mi L|T ic J-ua_^tJ ^jl ^^flil ^Lj < nj^*^ i jUi mij? UT It^. 4 <i mh^I m^jJI 
(jj tjullaj ^LtLj ^jJloJI 1 trtj, V tst JjL^ i Ij-Ji^ J t fl I oL^Jaj 1 a » 

^LudJ tOl_aL>JI jf c I j^-S/l (j-* 4 ^ i a 4 1 Mil m> '< uo JL^ 4_p-Jl CjLljISJI 

IN 

jjj^ll dil j iii t i «i ^ 4_a^j_a > " . r Ulj .homeosis j-o^jll ^.laj ^1U<^ « LiJJjJ 

JuljJIi 4_j_tbljj 4_i miJlLA tbLstjf (^JJ ^^wjJLj 4_Lv.Vl pic J J Ml rt*< I Q_)^_tiu_»J I 

4jL>.J i L*j|-i oj-Su ^jjb 4_jLj_j_LaJI 4_il_>.l Jjl 4jL^JJI O-u Jua-fl ^ J ^ 
\ Mil a Jj i^LllIt O-jL^ ^jlj i I j j "< ^ 1 j i ^ *<* J d mi j 1 I lLUjlSj ' La i oj! 




^-4 LflLa-C 4_a_)jJ^ oj ^ CjLlj^kJ! <jjui> t_fll <Vf^l ^jLfi Lcjjj *0 ^) ^3-^ 5-^ 

. ^ •\jb!oj)k>- a ^LiLdb Jua ^jLjL^LLq u_aL!aj^Vl IjLA ^j^a t. ilnll O^J • 1 '"^ 

L*lj £_L^a_J 4 t < 1, 1 ^jJd JL».V CjI 0 JUj LfcbM^ ^Utl ^^Ul iLUL*o-> 
(jLa <j-iii_Jlj {j\jJLal\ (^jS Lo? . £c_L-ua_jJ *lj^>*^/l JL».V CjLo.j1 tj (jr Lajuj 

( nj*S LaLoJ JL>.? <— SjJLj V !j_>* Lj jJi£l Cu^j (jr 3 1 ,mi m <JjLqJLII ^JlC 

^^Ja : £jLLua]|j 4^LaJI c-jL^ ^ 1 JU_>- Lo-^S aJLA Cj^IjLo-jJI ^J-C aj 
jlSuj <> 4 flJb V o 4_x>o I CjLLjj>J 4-ul j 0 j^H j^ljJJI ^^"1 r u a (jr 3 JLc_<a ^j^a 

CjLojIjJU aJLJ> ^Juljj itLajjw (jja \ $ at gj L$L>.|jL> Lo (jj Juu (jl ^jtV< tnl 

in 

(GPS) J£i 1* oil ^ LuM JMjsJI (>a LfcJu JjLD-a ^ JjJj ^jjjj.h^ J^Ij 

(jl Lo 4-Lt Aluu ^jJI Lo iijjLA Lai AjIjlJI ^yfc ciijl^La 4^jjl^» 

^jjt < rtnilCi La H )r 1 I-mjI-v. (jLSa tjJlLc^j . (( j_l I {jyjju)) CjLljj>. \ 4 0 i ul 4_AcjJ1 

^ jJI <^j^>JI (jLs iJ-jLft JLo-3» ijjq 4JLuaJLl ^^LiJ Lo <-«>■« " J 4jLfl lLLJj jjoj 
. J-al£LIL> 4j3-$j^o 4 jl.a-<jM jjfc <4jI » u t u\ i t* <^>j 4j? ^ in ill JLqeJ 

4^L>- V i^yJLjJLj t^j m y}\ 4loL^ 4^r at\ ^ < u >JI (JT 3 4 ji^. J-o-aj 




(j-^J • Lg3jL». ^jjs L&t oIjj CjI jl—iij^lj Lgj 4_uoL>JI L^jLojI * a 

( jSL^o 1 f Ac jj_j3eZL*jij jTi^ :4JaJ^laJI o Jl^j CjI to'^U 

<jl 1 j A r m (jL£ I — 4-»jj . CjLoj^L>J| C uj) J— £j-U ^1 CjIjIjJjJI /ya 

OJ^J ^tMJg .J^JlU ^ 4J^-Liij 4x, Jj-oLuj L$jS/ MLtt l OJ-^ (jr^i^ 

L_)L)jJI cLx^uj jij^Hju pLoixIl Jl>-!j *0^\ 4.t..ui I 4ioLc«jj LfcjLoJol (j-^-Qf CjI m.^iH 

>> 4-^L>.| 4_jJlJ (j^j jl tjl t mi" < ftVI Jew <jf ^t nj <- u ^ fj\ nj > u 4_j jJ 

^jLfl i^j^J CjI oKj j . (j-«^JJ ^^c-i-oj 3j jJuus jljjl CjIjj! Jljv (j| ^ a j b 

^ya 4 <il*< V a 4jiL>J 4 i mi <tb L_*j^LjQ 1 *j j in C<* Luo Jl3 p mi ^Jl ^jja 4 h t a 4 <iL> 

<-t~rA\ L-ijLJL 1 ^j^Loju (jUli^ uitll (J>^J^ CjIj m« > < n j^ijt 

jjl^J^a _ ^jdxu^j Lufcj 1 1 $ ^ j i SjJatlijl c-jLjiJ! cjIj-*1>. ^ jjx. ^-^1 

tCjIj rtUTI l. h i uJ 4jjLl»^ jl yu r_y* CjLljjw l-jLjJI CjIj mi">» ljUr Ij .^ujl^j^ lIL^I ^ 

L^JL^L m^IoLLo jry£ t3j_tx^ cjIj-uLj L^J (gap) genes <(3jJu» cjLLc*. jJLI^ :diuL«lLa 
M^tsLtii ^J-A ^Min" ^1 Pair-rule genes jjj^t _ 3jl£,1^» cjLLcw l£JLaj i^xo^>JI ^ 
^pjl segment-polarity genes « Lr aL>JI - l-jI^J CjLLljvj ijj! Jj-loLoj Oaju^ 

si CjLcUoS 4 t iM,l ^j^stjJ iC_-olj3 t^ll i uJ ^ al nil cAuj >■ ^jf jJ-u iM^^>-1 
i_>JI plj->-l (j! lLUj ^j^ojIlJiJ jjL^ jJLfi i4 l^r 3L>.1 n I juk ^1 



1 $ Ac Lo 4 4^LoJI 4_)Lj j Bj^LLaJ) l1)Ux>JI 4JajL_> CjJJL>u LoJlic 



^Jo-J ^Jl 1 <i ^ Lu 1 <ij a L*jo (j^Lu^yij^ tLft^Zbj uaj ljuai Lff^ ulj$I c j-«s 
^ ^1 c.UJI Ju>-j mi ttl (Jj-aJI 4-jljIjJI olJsLu^l 

linl till M"W t4 UlAJ ^ JjOJ^SL! 1 £-l^>^_tl ^j^JJkUl 4_jjLoj CjI 

^^ui ^1 I JLA ^ (J-^J .(Hox) jj^jjfc CjLLljw L^jLj 

^yA ^^LftVl < il 1^ \W J LuuJ I J tj, I <ntl ^j_U_oL>iJl J i4_j_^jj| J-jljJlj 

i4jbjjl ^Ij t-Sj-k uryu ^jVl oLu^JI ^ji Cr JLl j 3j V .^jlaJb 
CLi\ ij ->JI Q inj J-3 Lojjj rtl^ll 4_jbjJl <-Sji^ (j^JLJ 3j.j ^»Vl CjI_Li_>JI 

■ ^-v JlS ^ ) K tj Jju ^LuaiS ( _ r fljLA ^uMl! CjLu_>J! 1j-lV "i 4 t ^ n U 

. Lfrol jV"t f III n mi-w DJLA 

<> jla ^O**" 8 *" 0 <" JjW cy 3 j-V-^- 3 J^uud jj^-LoLtJl ^LoLJI ^ 

^-usjJll jjjLLus L^jU L-flj «JJ — CA^' J^'- 3 ((t — ^jj >JI)) ^ A * 1 — gJjia 

(^^icj .^j_Lb^LL 4J 4_£}Lc ^? I jla ^jl j^aVl Jjl ^ 1jl>j .(homeobox) 

(jyAJ^ fjLi 4jbjJI j^jJfcj ^jf ^SL<u ^? L^jLfl (jj-^ 3jlvI j Sj-idJt Cool J L^B 

4 4_ljL)^^JI ^>Vl (J^ (j-iijI^-SJI Ju>.^j .jl t mm Mil (jj-^ (j^a VjU LbL-o 
.(JjajI—oJI ^1 j U i!L> ^1 i mil ^j^o j t >J 1 4 m 0 > a j-o-jxJ U"< mi W I i i'v Ij 




*L£>>*f cjLl^ j ^; Nil 

^1 1 j) 1 U ij <jf ^ AjIjjJ! »l <tlr ^jiLa ^ cilili JjuojII jjJlluD <jl VI 

( . i n < j ^gj^ o m JfLa >»l ^uoj-^q Ju Jl^>o CjI m >. t ± <,:»»„,> 1 1 
4 a ml j_jj-_LJ>J J_j_aj till — LA .jjjijLS 4j Jjuxjj ^(^^ <j£. 
O^j J j "i J <jl JjL*j Cj\ ^1 3 (j-uJLJ* <j_A 3j£La 4j CjjI i^jju-U^jjj mJJ 

<_3j^VI ^j-o 4 i ii <U j ^Ji (U > ILj o^SLj jISLj La -4-uIj Qlj * ^ 

{^jjS Cajj JuL£ icillj ijr ki j^aVl j in "inj ^jj .^juojJLI 3 jjili-o _ 4jUIj <a **< 1 1 

CjLx. j a y^a j_>j 1^ ^jui^j-A ol n >> ^j^o olx^aja 1 rrijl 4jjJ jLuaJ! (jl AjL^jJI 
^ Cil ? lj>JI dJ)L^ 4 g <LaJI 4jLjJ 4_ILk ^ 1 0 < L_aUj *(3jL^lj ^j-* VjLi 
JlLc <jj^ 0°tP' <J > < fc «j >■ *j-^T ^Jl e_3j-La ^ya 4— uaj_t-a^o CjLcj 4 >iU 

JjLflilj Jju La-> L jttT Ij-at 4jLj jJI _ jLUI JjLaJ e^Lll^l <jl£ 

<:lj-_>.f t > j ")j3 <li\ \ i ~*\\ (jl < ■ < I lalu J^_L>J! ^^-aLjj ^J—ijK j a (jl ^^i^. 

JjLoj OjIS jLail CjI m>> (jf *^>-JA> ja 4_>1>^]1 Ja^cj La Lai ,4 m<u J 1 gjj I 

^ ^ JjVl crH>JI L^oUj JjUj ((cjV)) ^ 0 loJ ^jJl i4 4 <l — aJt 
<j^a J£ (^yl^ 4 r tint £( jr J*J! ijjUijj iDlj Blj «A1 » ^ o 1 <i1 jt-aJI uLj4A4 

4 1 1 uj L^jjJ (jl^-LaJLa :djj^.j^Q cjLSa>Li^l cdLlA ^jl ^ 

(■"nn jt 4_Cj_^J?t-fl ^ill^tl u-^j> UH JLlC 4_1^LudI ^jui^Jj^ CjI M-*w 4 1 11 0 

(jf VI • <C J^Jt-A ^ JLxjj V 4 <i h V d CjLLcv cdllAj tujLjJI Jllc Sj^jk^o 
t ^uaJI ojj JLlc Jj n » ILj ( <imr JL9j . J n t !Lj < h ua tU JljLo 4j\ mi "ill 
(M< .ill cdLlA (jl^j <;! olr ^ <ia uLx^ 4^Ju^> Jl3 4jI 4^jjJ Sj^a JjV 

1 a j'f^j . L&j^al jJ^j JL3 ^ ^ ' ' 4-Bjl ma 4-aJ (jL> ji n "ir Ij ijLAluVI 
Lguixflj 4-i Lj9 tjLJwVl oJl^j Sj^a JjV j-aaui LoJLlC 4j! ^LaJLJI JLxl oj^Jljj 




<-dJ j cJt-uaj JLoS t((j,iVn >» jjje_a ^jj^jjLa L«l • I jL>. ^j^-o* (j! 

^JLl "mi a ^^ic <j-s*jj -(u^l <S l 0JlA ^ <-al mi Ti-£l 4jLj 

La 

\ 3 4jjj}U"> UjfcljL^J ijL^uVI I jl$J ^Ljj MtLufl olJliVj cDUa c*jL£ 

ujLjJI £-<a cdj j mi 4 < aJLu LjjJl^kj JL4 Lul (jr A 4jjj)UMI 2UVjJI j .4-tJUx. 
0 V * Jjj_j La jJLa 4JLuaXI >U <w ^_j_jcjJ I ^ "• a j 4_£j^-LaJI ^JLasJ mJ JjLSt 

juila J!La i Us>LLiJ ol_ul£ jJLlA ^jl 4 ii j rt -sll Jj . 4j mmu JUS dull 

^IfLo (JjLSj ^jx. I jl>. (ji <i 1" V « ^jl jJuj jl9 j-3txJI j <i *A jf AjLjlJI <jl 

^j-o 4_Aajl!Lj JiUI . I JLx 4j1 mi *m I gTf>f Vt o^- 0 

iU"lfl j ♦ jjL-LOJ V J— ^1 itV^I at o < . 1 ftJl j IjiLA 4uL>.Vl CjLjjIjJ ^L_pl 
Cr fl O i>> « ^yllJI (jj ' < "tt tj- 0 n »tl OJLA <jl dL?e_3 j-^Ji JL^ AjI ^ 1 4 t J I 
Lr IjKj ♦ j mi ill jlj-flU 2UjLa 4^>Lc LgJ t 4-4^LD! ujLjJ oLLl>- Cr L^ jLi J^-C 
La ^lr. Ij_lj^ JLJ^-J ujLjJ CjI m "w. ^cIaJI 4_3^ju La ^jLfl 1 1 JlA LldaJ 

{^yz»\-^- -^jjj q\ 1 4_^joc_x] \ c-^jy-t^J 1 t-Ajj _\ n~ t j (jt£j . ^y-aLlUJI CjLm^w 

4j*-j <«^LaJ <U Ja>-» ^^aLol ^jJ^ Jj^ mm! 3JljJl>J1 CjLuj>JI {y* 4Lal^ 

crj-il U^jj <j\ (jVI j-Jtj (^tJJ *^JLLj J^iSLa ic> -oL>. 

EMX ((^j i& fljtj)> (^J ^ ) OTX ((^juiijjh) LauA jLdJI ^wa ^m^» jjj i a flt 
ju_«j ^-uij>J Lj^-oj 4i5La-^ CjlJajl^a ^j^lSLlj i j j 1^ JL>. ^1 i LaJfcj ^ ) 

4 jlr ^>>->. dJLufcj . 4_^LaJl 4_»L j ^ ^I^JI ^-SjJo ^^Lu ^ I 0 ^ir 



l^jj >JLI drj-^^ JjL*-j 4j? cdljjl J g Mill t 4_»ljjJ! Ly ^ p^cVl j-Luo 
jju-aj Laj . Pax-6 (1 -(j^b) c>-^ '-'^ : jLAil j-L^a 

^JL^. CjL»jjJj Jjj3e_« j mm U J >L> jJUs : j t \\ (^^ic- *-Laj uaJL 3 \ ir>j (jlj InJI 
j^yja SjjjJI 4 j mm Lo £jj ^j-A (^jjS 4_*^uaj j<w i a^>Jl pL_L> O-*"-^ 

VI ♦ <_jLjJl£ LjJuJ J-»»j3 ^sJ jJj ^3iL>^ ^'t^tlj cdllftj . 1 <j r n flj 4 Q^U (^JjJ 

tJfLo^j . SjlcLoJI ^j-* LcLS} L^j^j (jj^qs <cjU1 m"mh! cdliA £)L£ I jjj 
La) ^ < >i_>JI cJiiiw ^^rv e_a}Li».VI <j t dIj ^jl a ^)Ll^>. c_jL>jl]| ^yja juv^j 

- m£j fltMl ^ a « mJ (jrUj^Jl J^fj .(^yliaJ J-A La) p ut ^Lalj ((JJj^^la ^Jk 

j^>»Vlj <— kl»Jl ^J^O U^-J>- I l/V) L^M_J*Ji JjLJ5C_J 4JlC J, 1 tj 1 4-j| ^ it « ^ 

tjljJLaJlj gpl AiMI Ly j3 cfJLifcj ( 2>>a l*>^ L^L>JI (Jjuaeja, _ lj<Ui ^ g < uJ 
JLic Luajt (jl-Va^j^a Lq_^jI Lij^Jij Jl^JJLI (_yi j tLilJjJ IjLa*. ^M^La^a (jLLi_>. 
4_j1 miJ Lgj <(BMP4) Il-^-j j-Aj *i a-AJi I (((j^aj)) njj i — iJI 

I jl_>- 4->l iiij Lg_» i(Chordin) ^jj^jjj^ j-aj ij^>»Vl ((^^aj)) I^-Sj^ i(( L$> 

^3 <U Lq^Jua Jl^-Ij J$ (j I <4 mmT>jJI j j*m Lcj iCjJLseJ (j^Jj ♦ <( (jr lLaji I )) ^^aj 

^^fl ^ f U ) lc-<.<a; cr^*Ja :c_jLjtJI 4_3jljJL LaLoj -iLuaJL! j-uLlI! ^Ij-LoJl 
J$ lIjLj, rttlj CjI jltr> nil tj1 ^yJuiJ ljubj .^j-^ia ^j-J-ijj^ D^>"J l^JI 
^judULl La CjJZj 1 <j ^! (jL-^ JLdJ . j^vVI ^j^a 4_>jlrt a 4_ts..., ui ) 1 o 

L:y ±£- j-J-cJi 3jLd ( rt\ inTI I JUk 4J>Ll-u Ju^l JLJtjIj id! ^ "< A ( Mm. JUt_«_ij! 

Lj-^jf Jea^ (^^JLJ ^jj L<Ujj .djn^la ^yir j j ( nil j-JvVI jitjl 1 din 4 iU i 

OiLlA J^-^W *t(^j-»r uaJI <^jJ! ^^V)) 

^paj^Ja ^JiJJj <Iaj>J LlA lJi^ j_Iuj .^jaIlI^ cuJI ^ ^1 ( n rTi^U t Lj_La j 

^^oLllj 4-SjjJaJI 4lla^>.5L-d (Jja i \ AY Y ^Lc Ly jQ 4n j>? ~*)\ olxJt £>j-a JjV 

jl -*\\ ij\ 4 ^ ( j^a 1 ^jio ^ La-^ t 4 <il"i >JLl CjH j j >JI (jrj_L>Jl L^j 
{j\ <n.\Vl ^yfl JUA) 1 o n ^ 1 1 <j < U t JjiaJ i V "t <j j CjIj mi gfcU ^j-^jJll u i til 
£y» ^ V 0 ^Ij I gj^ 4j^_3c-iaJ IjLA ^^jj>JI 4-l-uJL>. ^^a^JUJ .d^Ia Jj-taj 



<jl J-Aj n ffll V a (^oj— 3 <Jj— >■ 4j..t jl *i 11 4_<i£L>Jl CjJ mi j j t^jrl < < nil 

\ C\ 4 Jj£ JjlaJ JlJ3 CjLjIj_J-J>JI (JrA_C jjJ I ^-J JL^J Jr^j I I ^1 t 1 1 ( j_jjL^_j>J| 

i)^-3J 4_j? ^yj, >. i 4 n j*) j JL->- CjI *m (jyi JjLqJaJ! 4_jvj I <j I 4 n j <? **d \ j 
JjjUL^aj J>L£j V 4_jjj>u 2LjJujjj 4_i_j< 4\jLjjJ<aj I j *V <i i j <j! 4jIjjJI g.1 « ltl 
oLu_j>JI Jl>.V 4 , j < X La 4_j^ju3 4 j -wjj « J tali < uJ p fl *^ ! L^J J<i ae J j 

1 <j >» 4_uljjJI 4_cii JLI4JL1 4_jI£Lo 0^9 * i^J ^cj i! \ of ^jLolsLi 4_jLi jJ I 

I JLA <-_Sj-*_jj . 1 j « j I j-^j 4_jLj jJI o m 1 j 111 til 1 JL-^* I ^j-* 

jLdjj 1 <g I< <u 4-j^ ill ^^jJb olii t q l^ljjjl jLSjVI 4jL> "<"ttl 
. ^j-uSLqj! CjI m >■ jLojI ( j^u£ujI olij-w ^jU**t 1 in La_£ i4-jLijJI 1 ^I^jI^jo 

^yoJI ciiij (jC 4-jj mi jtl Cjl.U -*JLl Cllijl (jy^JI t-jL jJI Cjlj mi ^ j— J—tCJ 

IjUfc 4_> 1 JU ^jJI ^ o 4^J1 (j^oj rttl jl ua ijl 3jj J ^y— A dJLAj 

ij£ I I ^JLJI — U j£ <n CjI fl^jL^a ^ja^ Jj^?c_a CjLljj>J l_3 »c-jl "i^Cll 

Juu (j^^J * Miii 1 ^L^JLl ^jj3^ \$ i urt > n mi II ^ J V" i uJ (^r&S : 4 k < <a 

Lb ^j-^l—^J I ^3 j j 1 o^tl g-j 1 uJ tjl in <i WI 4J_i_u Jj) j i -0 0 V • jjj^c 
t Jj ~i 0 ~ II ^ n j -kJIj . (j^^t IL> ^.ii^ tllj 4_jLjjJI g-xaj ,.c o <^lj-ij 
tlrV (j-^j \Sj ! ^1 jLat-ajV! CjJL>. ♦ LaL*j JLl=^ ( J-JL»j ^jj ,j j 0^ tlj 

5^— >JI c-Jjl a: ,*i„l I Luaj I JUfc ^jL^J ir<in a 4 < mi ^j_jJU 0 Y 4 ^ 0 1 • 

t jj ta _Sjl CjLjJLljLc-j < ?iir>Vifl Cj-^J } ^ t <^ mi ^Jl <<Vt 

C<jL^ ( j_xjjJ 1 I Jufc 4 U 1 j ♦ ^ j t <iK\\ Cj L_?e__4a j_lJL 4 1 miiILj ^j-jj mi ttl 

^jj 4_l3l lojj_> ^-l^djJLI (2^4* *J CjI < j I I ^ j 4 Cj^SLjjI < jr iJ I 4 111 

ljufc q\ JctJJLl 4 j mi ijf-AJ . 4JlI^L_i_o ^j-^ I ' K UjJlj>»j ^jlj_j_>. (j-^a (!ojJaje_A 
4_jLj _ < njfrj ^ji^LtJ ^yjS . «jj Jj^jjl I 1 n< a 1 ^ j A (jL^ ^j-jLSJI 

JL>.lj ( j-u^Lua j jufc o«jL^ Lq->jj . 3 ^j J "1 i n 1 1 4_j_il 4_a» Uln II 3jjjJl 

Lajuu ^jf-A Ijjjj L^oJ^Li_o jljJal (j I VI 1 4_i-u_3 LlILo 4j ju_uj>» <l^U^ 3jlc ^ru 




JjI £jj (jl^ 1 o ^ j 1 5 .r< U (3j- < - 0 ^ j <i < r>l U i i ^ « < .1 > 

^ (dfd) ^ o i to cry>J cr^bj^' <-fl-il>ll >a C4 ^jS^jl <h .11 
4JLl^» .a4<b4*c4 t d4jtiJl ^ L^Aj cj! U>J1 £-<-"jj . A4 <B4 *C4 

^1 «4 j <>>lja 4_jjuus» Lx^>.^ 1 jjj .^^^^AII (J-J^>J1 L^JL^IjU Lo^ 4 jrt lull 

^y^-fl Jjl>- La-oLJw (jjSLj 4_j_jusLSii 4j^_JaJI j^-ijLj £>^J *ciDjij (jlj^Lllj-u 

u* jLai 2uf>j <j» r L.Vi 

^ya ^/lJu! (j^-*4H>^ 4 j <>>l^ 4j^-ju» La4>»j llijj > 4 jni r Jjl ^jx. 4 a h ^ <v 

4 j < r^La 4j^uo 1 tfl "wj 1 jjj 1 3 ^3 1 "/,t 1 CjIj 7\ n\\ J JLC JLjjj i I^jjj^j-A CjLlj_>- 
.4 j altJI ol j S nil ^ JUjJLl pi "r j , u 4_*jjVl oLLj-^JI 4-j^ ^J] 

I iii -»,J1 (S-j^v ^Jl 4_i—L*aJLI {j-A ^.j^_>J I till j JUJL>> L?^- (J^- 3 ^ 5 
LuJlI i^j-u^j-A cr^>* (J^-l ^ "i i J^j' jj) tt > Lul <- i j a . < nl^ll ^yJJ J jui 

.cLxob 3jL>-lj ^j-u^j-A 4-C j.<a-?e-<u c_»Li jJI 

( Jjj L^j CjLjj n AlLSa ic-jLjlII JlLc L<a^ 4_liUj ^ VjL> 4_cj_^>b-« 

(j-u-J CjIj mi ">J|j > I "< i ill j$\-y jul IjIjlILcI JlLoj o r L4J ^1 1 1 4 j i » I 

tj mi til j jl^-liJI L-Aj^-5tJ ^^-11 4 j^Li^aVI ^^u-^jjfc CjLJLil>»j .cdJj i ^jjJ 



CjLm Ojc-uoj I jU, . Ljj-j >. ^1 J— <-u 4 j a 4_jkI^j eJr3j_d L|T ^ ^jVI <j-sej 
O^L) 1 g<f j i tj ^^ylLlI CjI m_>J1 Jjt <_3jJsaj Lsj-lo CjjjL>. Jlj9j ^jui^j-A 
^1 -w. jl^^j V 5<j5M C7 IL^ Laj^o! c^tj ^ljjVl J£ jya lLUjj *qI>-j -kJI 
Uryx j^I (jj lOjuLui SjLij ciJLiA iJlj^JI LlLJj ^ 2u^,L* 4jLJ 

*j^>- jl£l 4-lC j j i V<tl (J^SLj <j) (jAc j^a Vl ^uilaj V 4_ic ^-ljlj ^^Lal 

JjjU-^aj 4_i_a_a_j j-*^! (jl (J-A^tj 4jLb tfiLJaLuoy Ljj . jtlLaij Jjl 4J J~J 

Lai in.vl jlJa Liia}L_4*l ^5 ♦ ^jjlaiJI ^jtj—t^JI jc_>jL~i 

4_s!>L-(_u I jjlaj j-iLlH-j d»jL5fcj ^>LL>JI ^^Lu-fl « L^_jJI <-« mi"1} ) (J7 ll! 4JM-^1 



♦ 4 thrill lf.j->- Vt c£j>S V i4-A^Jo oLlSL>Ji 0 JUfc Col^ 1 o^*vj 

^jl (jVI ( ^JLjjb^ .^j^>-l CjLLljk. Jj.t-MM jj '1^* <^J ^JJJ^f '•-^J cJ-^L>Jl 
(j^fl JL>. I j c.n (jl ^j-AS ^llLa Ju 5^-3 t j_pe_juaJ I j-5t_L!l ^JLc 3j^ij&j*JI jjLgZu 

Sj-irsc^v. jSLfi : 4 rth^iU ^ <.m->JI «- 1 j->. ! 4 <i l*i V a 9- LtZL I ^JjljJ ^jV I |>jVi < t M 




^ <i i nj ^-i^T tlry*^ d -*^J ^ JL -^ ^Jj-V • lO - ^" ^ ^ lt^ ^^J* (jr^^i 4jL>Jl11 

^ nl^J! In n " ( (iVI j_y 0 '"J ^° >^ « JL-AiSi I » j » 4 h4 4_jLj3 ^LoJLjj 

/>£J j t 4_oi>. J£ ^ j i «j <Lj! (j^Ijcj Ijlaj tSegment-polarity gene 

4_alaja cllj-se-j 1 a^tf i^LilLij . L^-Lc u rtl->Jl < ill < U ^ (j^J I JLA 

.^jlitil ^jLiAL>J1 ^jLLuaJJ! 1 o m ) i< nirfViitl JLlC j-^-L^J Ijn^Io 

4j1jjJI g.1 o lr ^jL) ^jLoJI Cj^_^>. I (jl Jj } ' ") * J <m i ^L>>Jl11 ^^Js 4 in (i't 

<jLj JU Jl=w ( jLlijLc.j « j f ntl » ^ q t uJ (j^- V I cLILL-A 4-jjj-C Jj-ic 
(jV 4J^ IjLA I JU Jl^j .((J^jJl J^^^J ^J^^ j^j I^J I )) 1 0{j o nil CjLLxj>J i 

L^J ttlai. L^-jJs j ^ ;^ oLIijv L^jjJ L7 ll! 4 ^<L^LM <_jLo cjIj m.^ 

J <i 1 4 » (^\3j^_> ^yjs 1 {fi % 7\\j 1 4-uj S! c u j^£Loo 4j^ i t n itLULl C-i^jJI ^yis OJL>-l 

jlS 4_5tI>-V ST^j ^jjjjud ^**< m < n 1 4_c L_ij ^jjj Mir j 1 SjJL 4j>.L>.j 

J^-x-uaJL) 1 ^ i «i n *) 4-J?r J **i < 1 1 L-U^-OJ oJLAj _ ^jL>Jl ^jl j lL>JI 

<^LJl>J1 l _ J7 3 < lUJIj ^Lo^l JJL_>o (( i 1 n f n 11 )) CjI m ~k t^j^i-l CjI flKj^ 

(^J-LaJI ^j-jJl J[^>OJ iJ-jLl^i ^yll 1 ft J t 1 1 ^ t ri rtl ^yjJi ,^yjt ^yS^Jb CjLlL>>^ 




^^Lj < is** \j 4*\<\ <ii < n <*Vi o-jL£ • (Acanthostega) «Lat_p-^j_jjL£b) 

1 j ^e-jjjG ^ <>>"*> I j .4_Lse— tiaJl ^LjJLI J^L_>. < n-w-^j ^-£t^ ^jVl «— flljJoVl 

^Jl ^y„<^- m c*jjJl ^Lta-C ^jjjjJs ( _ r >aLuj : ilLa — ulA\ A n «rj ^j-A 4 m t f 
.^Bj^Au^aJI jjj-o^I t_-c_iL>.) ^-alanJI c_-<_>L>J ! ^L>o 4JLc 

ojL^ <<& i^LliLjj iCjLjj <i gfcU 5l^Ij>J1 ^1 h til . ni I jla J£j ♦cj^I 

4_CjLj g-l j Mil (^J>3^ L^>-^ ' ol <J >• (3^° r 1 ' J * a .^^oLJuJI ^jJ3 p^Tr 

Ul 




^jJ - j^-oVI £jtj j-A l—fl Lufc LLjJ - (j^J . Cjljj— oil (J^L* f& 

^Ljj j *3 till lA ^jh jt .j j^ii "ill SjLJ Jlj>- 4_JLjjJo ^ 1 « *n <j1 ^j-ll ^L-ILsteJ 

tj&Ai V 4 K mi a j^Vl Jjf ^ jjuj t uiij 4jjIjjJI Sj^Liil i-flLi^l 

^Jl 4 a, \ aX\ qj* ,"i "iTLj ^^^Vl CjI m ->JI J* . I^jJj I t-uTj 4 * <ill 

t— ) 1 tn ti **< i oLi CjI t.j >> ^ j . Lg_jjjjfc 3j JSU ^ U «j L^j ^^-J^^JLi 

3jU V °\ o ^ i4 j^j iKj-<v _ a t4 j i oLqjI 4 jl o f 

< l^i o ) 4 j <i n ^>^of < < ii J (JjLq_) ^» Jul , Jal^ 7i < <i t j-* j) Irt i njV 3iL^ J ' " 

L- >-u T iJ - I JuJLl 'Uj <<ij Jl>. ^ m i^itl ^yxLuJI (j1 4-S-lS_>JIj . 

^JLi ^ t j a (ji-^ lit 1 <i c (Jf.\ at ~t\ ^jL_) I jub Luj-Ju (_ »j oe-J _ Jj i^vl <i "ill 




■ 



^ 4 t'tuyW CjIm >H J^jJtl 4->I ^ III 

Lo 4 j a j mi j II j ^L^jJIj t_jljjJlj tjljLjjJI S 

^j-scjj » illj j mi a I 4 j if Lj jjuiu § 

OS S^Lii ^Jk LjJ <jV 4->l mm II I Jl^j JU3 f 

La JLcCJ . 4_*J j is _ 4 U j mi \ 4_j jLJtJ L) <~< j 

, * >Q ^joLZlJI Cj Lt-j—V. C_) ! j 4 £_> 

(jr l£. 4 mi n\ j-^^l • n't CjI <iKM 

( flll-Sfc a j^yj 1 J ii<l t ) 1 JOb (jL-^ Ijjj <^ mi j tl 4_Jl1 

(jjLSj I aJLiaJs : Lj_a ^Jj 1 <a "i II <jl VJ LaL*-) 

j*s o *i *( f n lm • 1 1 CjI sJJl Cj ! J>j a a 

MiL^o ll! jl m. "~< > ,dl j ~< m,U 1 ^ ni,„ ^Lu,.~ t ,,„! 

4_uLaj^Jlj 4_ul_j^Vlj 4 j mi t^-aJ 1 3 4_JLLajVI 
(jljLAj .4 — jJLlj^UI f^ja CjI o 1 ^ jjj — >. ^^Js 

4^ ;m ( *)| j ^jij a n . pi -i ,io tU i 

JUUi jl i ^ "h - 4_iilj^JI (*\ lit nllj J 

I" 

>4ji^ mi ill CjIj flll ^-JjLj :<jJ^,ri, mi .<a C^t-oa 

Cr jLbULl <Jjj-J ^^Ul 4^>j> .id! CjM ^ mil ^ \ ,jJt c^LS 4^jj_aJI 4JLojVl 




jjfc \ V ^ j_c« jj-^j . 4jj mi jj I 4_jl11 I Cj I Jij^L>a q 1 I La j In 1 c 

4-jLmlj.i q] 4 j<1U 4_jj j ,r,^l 4.-(_t-<y->U ^1 qJL^I ^^Ja < 1 

^^JJ 4_i col JL_S t 4 j ~ r>< m, ; m.II 4—UJl t 4 JJLl^JI 4—jjjVl 4 ill 

Cj^LjJI CjI till alXJt ij^j CjL^-jI mi a (J^j 4_j| 1 1 j 1 4j!j q\ £ J oJa 

J-t-cs! ^j-fl CjI iVi JL3» t L$l£ L^jl . 4 j 1 njLaJlj 4 j lr> jJaJ ! j 4 j*"t K 1 1 4 a 11 1 ^ 

*.UJL*j m;j! ^jJI JVjlLl^MJ ,U mML» M^U^j 4JVj m„I ^L* ^ j^-^o 

<ya 4_jMj 4._«J£ Jfi 0 <j . Cj I Jij n t, I <ya 4-j1 m, "tl : 4 1 ,„ Qj) j.U Ot * 

4., ^ ,"j w > < s m ( ,JI « Treis» 4 j njj— «Tres» ^ 4_j_Lp>UI 
oULLJIj aJs^iaJLJtl cjUlUI <j*j I j-j-l^ LlajLJa <^JUa <jf u * j jUj .«Tryas» 

j-Aj i4_uljjJI 

La 4_5jjJa_> cJio! JL3 4jM^ ^^1*3 ^1 4-cKJl CUjL£ Ujjj .<2j)U)U 4JlUI 

jLa 4_JLJI cjL^jVI of .SLijjJJI ^ aLp^<,« im.II ^J] 

i t << La L-ajj cdLLA 4_j I j i \ o\V\c> L»lj_i-tfD I m t^a (jL^ ^J^" (j' *— »»J^l 

Li^t-Jj JU <~ r*>j-gj cit-ir^ < JU^JIj IjuJ^jI JLcLlt^ Sjl^LlLa J^L) ^yjj 4jlLII dj-A 

.4!uJL^Jl ur^l 
j mi "<\1 JLfl_S i<_ < » i^uJl 1 J A (j— C 1 5 i mi (— 3j *-!> q\ ^ ^ LuSLauj i(J-> 

1 — j_j|j^jl ^^^^ O^— ^ L>^3-^' I J^-A ol e>-^» ij^fj ' (* ^ ' ^ J 4 ^-i^oj a 

LSjJ ^ JM^il ^ ^ ^ 0^ ^' VLaO^I j^Vl ub 

M>aji^3 Ly lJI JjIjl^JIj ~1 1 cjI 4 ; HI ^ Ila ^ -*-^>j) 4 nj -nII 

iiluu Ij^L^ ^LUI fr Vj^ ijtjjt-i-AJI JLal^.VI o^ Lj?j .(Ll^j^ 

.c_»^lS^lj ^JLiJlj j ri jtl^ (Jjju^La- a It CjI o K 1 i^j I 1 (j j 3 ^-lilfl _ o^-j'j^ 0 



4 i f> rn 2lcIjjJI £MjJL>J L*j^u ^^L ^jfcjjLLj J-t^J 1 j-A (jL£ Ltj 

mm LljLa i^j-j^JJl Ljjj-4uJ < t m J^L^JL ^ g mm 1 a j ^ 

LuJ j «Jb (jrpjL-^ g-*J ^ <J^L^-JI ^-^wL>Jj ^jl <r> m <jf 4jj <j uu 

4 iJJI t ! _ jJLflJ I (>1^J a J 3 uoUS/l <j5M (J-wLl!! ^ K *m 

1 o jja 4 il>. i Lojjj I _ iiiiti (j^j-I <jl m< T Ijlaj t4_jj^jjij| 

. 1 j miT < \rt t uj j^j Lst-uaJ I j n >"< mi V 1 4_JLLa_Lo ^j_x3 <jjjjL*L/aj J^J 

^ L$-> 6„\ JJ * 4_J!jjVl Ly Jbj iOLiUl ^ 4_11Lj 4_LjLc 1 i>m? JL^-JJJ 

<J^J>JU ^^y^ t^J l^,-*-*L < <) V I J-J-JJ LcJ l—OJ "1 I lljj t I J f \ < ^ J t 1 J I <|J|J (Jl Q Mt 

J_i_^ t. m> m> 1 j^-Lj jl mi J^jLt* jj_j>.j ^ \c (JjJjlM ^Utl SLjtJ (jyAj 

_ 4_3j^_*_jo ^ jr 1 j jj jJlSIj ^ ' M J ' i L^Sh' J J J ^ - * *' <3 ^ ^ Jl«-jj 
4jjJ I 3 1 Cj (j j£Lj Li_)j I jj I >. j . 4JLv I JlJ I CjLj I j j >J I ^jr-C-J I fli * 1 

4 1 t iii tSu V t LiJl_LA (jf JLae < i <» i^j o r I Ji: j "i *i LoJlLc LLLSUj .^^j^aj 
4^LUJI j ^3j 3 \ - JuL^Jl :^MiJI 4jj-iill oM^UlJI ^ 

^ L^J <±jjL_5e_lj (jL^ 3 Jl^w I j 4-_«J ^ 3 J 0 J r.i a (jr^ .4_jJljjSflj 

t-*.* uu (Cil> 4 < uu \ 0 • • • ^yjl J«^j Lcjj jj-^j jJLa i j «_u1jjl 

Ijl-c L^-jJa t^jl j j ^ I lj) Mi*»i "< Mil jlj3 julj Ij_jj£Lj ^jLa t ^ ^ Ibj j 

q\ j miJjJI (jLjj till J i tc-JJ . ^ \ y ~t i njJJ I i. < t m. f I i JL_A 4_Jjj) <^ < Tl 

I j t o i I ^ S m< Ijjj^>Jj ^ j j La i j o**'" j " ( j ^ * " - (jVt-^-Jl i Hj jjli 
ujj^jlJI j>L» ^ L^j j > "m ^pJI 4->^ j ( .iTjj^-aVl oLiJJI 3j_^u I L^_s 




u .-,, -,<j .^.-llj (jl^il A- aLSJl oUlJ L 

5 J j in fl <_f~ S JL_3 (J*h*< j ■**<■■. j ^ mi _ (_piZLjJj <j| ( J_> . 1. j tit 1 J^j ili Jl g <1it 

CjLol^tl C<-jL£ U ^1 juu i 4-_ij <«jJJI CjL-ljj) <ntLj i i 

^ 2L-jj_JLUI L jit II - U_3l_jdl *Jl_^> u \ r J_^JjJI Cj 

i (J"i 4 . j j I (Jjsl j_jJLIu (jH-Ii S j j « mtl 4 U j in i II CjI <jJ£J( 

4 j A j <j .Au-Ulj ^—Jj-Ulj 4_JljjVlj 4_LJjjjf _ J I^ll ol— LLII 

^ «t» cjj — jl^yi ^ «me» JiL- ^) Us I ^^-Laj L;f ^JI L ^ K 1 1 

<ln j ^. LilLufcj « (4 j < n\^-dJI ^^JS (( til » «C-ul)) ^^-ulj 4 g K tl 

jLSLjj . j t I I JUb ^3 4-3 jl .nil u n )j L*j V jJ* JlJI^j dJLf^ 4_li_flt 

. LlJj^. I JUb I JLJ (jjj i4_4-o^J JL^IjJI (jl m.III 4_J}L_u 
♦ ^IjJLl-ujJlII t, i.g.11 I JUk J— <-u <t-M TL> IjLa I JUl L_3>jcj V JL3 

. jIjj! CjI j 4 Trl (<< L) jf c_)M^-JLj JLj— Ltail <2>j_<a JjV t I j^Jul JC3 pfl Ul 3 

I V} . j I ^_oJ I jljuu^l 4 j U I jJa j_ajj Jl* 4 4_}jLo J£f JjJ 3 

<4 ■i^LJl <j\ (^lc 4jjJ3 4_bl Ldlig'q 

«• - - -* 

4l^ l^j U»lj t 2L3l ^^Ul cjUIJ LLlJI _ ai^UJI v , j^l 

1 Ac _ 4_LjLc ^jJs 3 jj_^.jJLI 4 j <j fntl > nfVI i j-^-LsIjJLi 4_£j ~ ^ t ^ 

jLjj oIj tn a ^ JLi ^iti) ^uijI j_JI ^ 4_iJaLj cJ ta llL^LJI 4JJ ^1 VI 

L^j CjJustjj ^jl^ (jlj (4j<nj\pi I j LH I VI LfcjjL^JiJ V ^4jj Mijtl Sj^t^jl 
4 U < 1, 1 jj-oluj t^^L^aVI fi.\ o i n I ^j-a < r> jj LqJ^ i 4 < <o ^jj CjI j 
Jjfc . (jj-ijLa _ ^jJ^ (^jl jin I 4 — « j_i_u^_l I u-r^j) ^ 1 1 La j_>Q Lox^J L^La3l 

Uj C^jJUv ( , < * uj JjV 4jj_iiJI CjLj <i >J1 Lq^fc ^.UaLjj ( M ( nLJI LLiJ 
i? j £J ^jj qlSLxXl J-A SI j ciljjf 4^ J ' » ' ^Jj ^*^c^^l3jJUJ_Lll 

^jjJa JLjjjlLij ^jlj jjja ^fllStfl LLLi ^Jui jJLc ^ jJI ^jjlUI jLijjLuj o^-^i lt^I ^ .' (*) 




L£jJ ^y^sjjJ ^JL*JI Ijla * L^jI j U ^j^o ^5 ^-jj) « M 1 d>Lal mm^M 

4jaJ»JJI JjJl>J1 ^-lLsJIj Jjfe : Lstjublj VlJ-i-u 4_».jj (jf jj^j t Ijj^A^u _ ^jJJLbl^ 

Lai jA^f 4_o I jjj I jjju>JI u' t>° ^-Ab^' ->jJl>JI c^s. 

3ju>*lj 4JlL jlj^Vl phta CjJLscHj) 4 jm ill CjLtjjJI <_ < t < <n t^jjuDjJI ^ Juu 
(j^J <_S^LlL>.VI 4_>.j lj .(jljLa*? 4_JLJji clil L ->» j^jS ^j-^jl mi"m i'vlj uliii^ 

jj-C CjIjI j-JI Ijjj) n < u _ ^^jJJLaL^ . JLsLul <^ t ) LJ j fllaJ liUj 

4 jKmiII oba-OJl)) 2 ... ,11 cj| m ^Jl ^ ^aj^jJLI 4_*jLjJI CjUjI i "H 

4_u_oL-uVl j_t-^LutJI ^J-lL-kj q ) uJ 4-CjL> 4_uLua^l Jjjv cLILlAj (( 4 j^k j < o^LSJ I 
JajI j->- (j-o^i. ^ glint II < rtin<fr <4^>oLLll oLjLj_J1 ^^Ll Lfcl I^jjJ 

: L>jijj5 Ji-ta ^i] Ja^ujVl Jij-^' ( - *J J l^> j: ?^ > ^' j til ^jljJL 

^ <X. 1 j^J I jl mm') I (jX. 4^pVl djUL-i_Jl ^Juuo lLs-i «>iIL) JJi^J Iju^j 
c jj; m< r j 4_uI_*j ljub j, i u rtjj . 4_Luu ^ 0 * * ^JIj-jx JiLo !ju ^ jJI L>jjjf 
iaJUJI 4jjjJUSJ! 4-La^SJI d^L^a > ^ ^Ij^ll ^LlU! ^ 4jUL) 

(jrU JL-JfcJUl CjLLljv ^j-oSLaj L«u t(jy ^^ Mill JL^nll ^JJ JUL^ bL^. LcLiajjl 

cjIjIj^jlL! I j j o ')L$ t^jl ..ill 3j_a < o^aj Ji^ti ^1 4 4JJLiJI 

jJI j\ mi "nl 0 ,. <tj L_4U i4__J)l >^^V! 0 ,ii"iM.yi ^ 4_c j rt^tl 4_jjlj^il 
4-Laj^_>JI V'" ^Ij^ jjj jJI _ L^l^iJI 4 aUi't * ^ <i Ti , J ^j^o J^>-j-ll 

4_uLillj ^jVl 4^jVl ^ ixij^x.VI c-jj>»m.U 

5j,„Lt, ll ,.,^> L^Jj .^^aUsJI ^ 3jIjI I K dajl^SJI jJl^lj . J»M_JLI Jj^ 



■ 



<M f ill— iJl j-a <U j 1Mb (JjLLalo jISLj j a a j i r CjI m *w ^j-a 3_}L>. 

j Jl_lj JlJw |j . 1 t u \jJ& c_jjJj>.j Lul i t n\ (J\ <i Lu { u \ <^Vi) ^ VI 
c-jj) 1 1^1 ^j^* *^H > * ("rlh ^yjJI 4 j n ill clL-uLJl (jl Jj-Sj ^ JlII Ull (Jj n » U 

<- < t ll 4_jjJL»* 4_j^jJjjl£j CjIjL^o I flj. it c-Jj t Mill jl miViI £jl 

£j-ua»jJ1 Julj LaL-uj| CjLuj>JI J<aj|jj>.j £jL-ujV1 j^-LaJ ^^ja 1 Ojkr IjJ-* 

L&j . LjJLUjI i-ij)'ty u \ a\j-L\$ i(4-ujjjl _ JUA Ci < <i j I 4-iJ tjjJ-V sdu t^jl_£ 

L^jf i La ^Jl t Jt nlL> cjjljcj c-j^p t miHj oLillLa :4^e_ju3lj 4JL_i_uj Lla 



■A J V j ji^ IaI <i mi j uljulj ^JLdLojj ^JLtJj ^ ^ "i j j-t^J (j I turn gfc a 
tj mi f ^yali]| (jj-dJI ISIjj-a? 4JL>. « 4JU*i o o Ju& i urt'tV j^_iL>JLl 

. La_« tijilJIj ^IjjJI (jiUb - 4_Lol£ 4j_j/ ^xljl J^_ii>JL1 jr^SLi^Vl u njiH ^Ijl 
^IjJLaVL) ljj"f< 4j Mil OJu- La ^1^3 j M.r yLuJI ^jj-UI < j lj taKa ^ La! 

4^.J-qJB_X5 (JJ* Ci\t° a i \u*£ 44j^-JL>uVI 4JJJI CJj nil*) I t j mi f £_<_uljJ! jij^JI JuA 

L^bj (J^ 4 - 4 j J » ii n "i T 4J j) 7i * q 4_5jjJs jJl^lj . j_jjLlJI JjlJs Lo ^yic L^Ljiaj! 



^jlj—A <J\ ^ JuV 4_jI ^ <.*-<u . jL^JoVLj 4JuJL^>JI 4£^-*^>Jl 4_ctj)JI 
m >> I JL_£ L ^j^JjJ\ c_jjJL>JI ^j-* <±-uJl_>JI ^j-»t_>Jl j tr\ ill 
Jjsl C_>i_i!L) j j uaj 3l jjull Cii m-v j_jjLj ^jl <±*j_3fcj t (( ^jL>JL I » ^jlSL-aJl CjLlj_>. 

- ^^UlJaL^ ^L^tj ^^^-Illj ^Ijj ^^lc Jjlj I jubj . LajI i» Y»l j!j 1 <\K L^j-iJsj 

*1 mJ Jl_j9 lA^j I I J>-^ O 0' J o ~ ">*-U ^ '" 

La I JlA t<Jl) JUfcJ ^ X + fl ^>£LIj < juixll jLaaJI tjr Jt>iaLw _ ^jjjLxuaJI 

1 j Tiju—s] ^-jIj-j yj ^\j—k>^\ < U 1 i T b jII 3tJ 

jJi^l cliL^j^J! jjulj 4JLoj (J^_j>o Qj? » J laS ' mJ Jr^CjIjJ,! ^jl <_ n < i^aJI 

LlLstj ji^lrt m c j_xj tljJj! (jJJ (jj-^JJj^ i jLq-jJI (j^-joLk _ ^jjjl j mil ^ 

(jj^jjjy ^ $ K I J La J-L» Ct 1c ^ 4 " « t 3IjJl1I JLwjJI q^j-oj LaJUCj 

I ..Sim <oLL*Jtl J kmII 

(j^-UjjVl ( j-^o ^-A^ J r ^y£L <J j) n\~t ^ fcJ V ^j^J jJ. LLAJU .IjuL^i ^ JUJI 
LjjIjj i^ufc ^ji ^ 1 ii ^Ic 2L_jJljjVt (^1 j O Lo^_ui^-a JL>-^ J 4_jJ 1 j J V 1 

jlcLj-uj Li^j I j-^j (BRCA2) ^ 1 gj jj ^ wi a ltj^ \ X^^lm^^jj^ 

<j\loj t't.\ ^^J*^ ♦ C_>l 1 11 >Vl ^jLc ^>-* 4 Sj UjLj»>.| 

(jUoj^oJ 4-)Lu3^U (jj-^uaj t"ij V L£^>-> ^j-a La Juw ^Jj SjjLjj 4 m ,t.a 4-V i n't 

oM^Lc 4_^ljju Vj! (>^J1 jjuv jl^j . jLula U-4 Ij-j^ l^jlHI 

I Jul injl Jljljj .^JLjJI (jilzj i i\ 4-JLc 4 i i ii \ \ 4 j *3 <±jJL>«j SLjJLlL im! 

^ 1 JLjv 3j -it i r> 4_Cj g qe^a 1 ^ j i^ i » Ju9 L^jV I j 1 ~ 4-4 L-JiljJ !> L.a « — 4 




^jTu i L.*jalj t ^^i< oj LUl TV* ^Jbjjir. jJLJl I j ;Lu.j! J^J * 

j^ajbo (jj^LLa <. Ljj (j^ 0 iJl>. Loj i LjjJs ^JtuC. JL>.| 4 ljjn 4-xaeJ^tJI (jl^Luitl 

^ I jU i m. « ^^IjlK j j imVI jtj-juat <jf t j mi r yljJI Jj-SJI ^ 

LLLc (j\ J_> . ^Ji I j jJ I i \ j i j i I I y j L>l J.j a C-OE_j-uot <.!:,h "fcj 5^jj-j>J I 
u \ C ill 5JL-C.I uJL L-g.j^ iV.fl dxj-uaJL) I Jl_l_J 3j^*.Vl pi, lint I 

*^JLUI pLLdj-oj CjVLv JLjJulj 7c-JjLj I o^t JjLb JJ_L_uj I JjLlijLc lLILlA 

4 1"< V a Sj-ilo LilLlAj ,<jr}_>Jl ^j3j «e_flj->Jl)> J— *_> «<_3j^>-» 

<— 6 JUV *jl K-LmiV I JtJ $ jll 4J^L«4-U ^ jljJaVl (jrAJ j_j_tlu 4 r >t fJ^>J I 

CjVI >• j^A 4jULI ^3 £)L_j*5 {jA C-J^ rtj L_>Q J_>.^JJ .1 Wi ^-^J «<>-^J >JI» 

3j iiUfl DJ-A CTj-fcJjVlj pyjVI j A C Lf.xl -Sj) Ijtl JLxC J_UI ^jLLaj-i-u 

bljJal cjIjJL j! m< m,VI jIj^! jtx^l tciiljJ <j*-pJ^j .^wjL^ ^ bljJal 

^yfcj i3 Jl_3cJLLI CjLVjJI (Jr ^ 4-L>J (JJLlAj ,4-JiljjJI CjLcoIj jJ I Lr fl ^ 1 <^ <i a 
«.Lc Jl] Cj IjLlILxI J-q-C ^oJoJj t<jjj ^ jtl 4-uljjJI ^olj-jaVI (j-A 4_jL^ jJI 2ll>J 

. »1 o i .i^U pjj jLj-IL^VI Juc p^jLaUJ jjr\ ts> i^i -%JLi py^^Jl ^^Jj 




4,.lU tJI CjjL£ JL3j .^Ij^JI ^JUu 4JLsbUI ^^tt inn < "^-^ C-kxllJI 

tiJjjjj-jj» 4 -r m i" < *t 1$ jjlj _ J « fllL) j-juLj CjI J j Laj I I 4-j-olj uJl 0X4! 
£y* 4_£.jJ> L4-JJ9 jjf (jr Lc ^ ^ ^ Y^Lc 4— <-J j mil £ JLA CjjL-OOjl JL3 «j^L3 

^yja j^_jJI (jK-Ldll jiic 0 1 "j^l < rtjhtl LutSlj (jr=fc-A j^j . <( JjjjJJI iff-*-" >o » 
^1 0 "ifrVl <>* jA^I L» 1 ^ j ^ 4__uljjJI LjJalj..A 7JI op 3 'crJL^j^j 

(J^J Lj j (<o mm 4__uljj 3j rtU ^>ji^L- j-u - ^Lj ^J&j-a g-l<J . C;r *jjL£Vl 
^oj^j <lLu>*j . \^ ^-lm jja 4j3j^jua (."itm^I <_jLt-uu^ *jLLjSL!u^/I J^-Jl 

*Lj_>J ^ qj) m„ V< n jLuSLuiyi jL£ JLai , jluSLu<yi fljH 4_l>1jjJ1 

figl* >. jJi j-*Vl idjjjuJll 4 j »r>U.I oJL?^^ Cy* ^d>k Sj^Lai ^jjJLLj j^lj^JI 

fltM I jl 1 i «**< 1 ill jLuSLiLV I j j a j II ^jJ Jjljoj SX ^^juj^j*^j£ 

4 n j \ ^ cdLt-A ^jl "oil ^j-^J iciiij ^ ^-J^^ Cr^J t^JLjJI 

. l_A jj (. < i <ii ^L- o _ a Ll! Li-A (j^J 3^_jJL^ 4_ajuJj 4-_J-£j-C (jAjLu^>. 

jlr>j ^1 ^ mi) L$J ^JL«JLJ 4_uljjJI Lj_a I j. -«-j>J I ^jL^ t^j^l c_>l oK;j 

LxJj JC_JjLjJI *|^J>.f Lt-^O p !>*>J Lo ^\ iS> ^ ^1 ^ Mil L^J 1 <\W A 

, jjjLiJI Jo2 

J — ^ j^JJ ..L^Lfcj .J . U I j Jj SfcSUI :j tail] (j-P^ U?^-* ^t^J 

oLqjj-jI ^IUjI J^jJa ^^Jx. JjjtSLII {j-A oj-l±£ c >l j ^i^i» ^^^JLc SjjlSJI La 
(alcohol dehydrognases) Jj-^tSJI J^l^jjj j L^a ..»! 

Lajjj_Ld JL£ (juiLiJI JjlJ 4jj 1 I f.\ j <i j^tl 4 ij -v elxJbJ ^lj! m_ ! I 

4 \ j -v. (j^j . 3j JLaJ I ^jub p ^ m iin j ae r j Cj ^ I _ 4,..j » m 4-cbjJ^j 
. 4 <j a » a j 4 njl^i t 1 1 j 1 1 qj i(j^£J3 oj* j * £ cJ jlX I JjI ^-uJ I t L^jj a 1 %j j 3 J-j ^ 




JK inVl 4_JijjL^f (jjJI jl ^1 ^ ju Jo V> V ^3 <a 

4jL^ £j n"i i ii 1 1 4 j i jjJ I 3l j ■>■!! ^j-^j 4_L-oi I Jjl jL^jJI ^j-a 4 rt 1"< ^ U 
£)L-3 tOj\ (jji^mi <_jJi <j-A-AJ j—i-J I ^j-st-J 4__>. j-jlj La JLlCJ . I t j A j IjLxjJ 

LulII ^ Lll J J Jjl^J «oLj-tl £y* c_j^-j2uJ V)> Jj-d^ Ltx JL>-ljJl 

J I^J ^3*ULo oJfij (jr l^ i Ljjjj? ^-3 CjJl^u (J^J » J^-^fc-^ <-JJ^ Ml o j! 

:\ . ,;tt ^uJi I Li A u*>A* ^ '>»^ ^Lu^Vl oi ^Lilt o>^l 

V 1 — t-bj I ^4^1 lL ^^ (jr^ 1 J— j ua-j rtj Vj t4jj^ o Vj Jj <^ * 
t4 Ijl^ 4_ul ^ 1 1> cjlJai *\K \ oj? m' j * j 1 jl-S-£J : ^ n « o JjLljj ^Jl ^j^->.l "< >j 

<jf < ^'tf LqJS i^LiJLjj . ^ dSj Lo-> 4JuaT 4-Ufc-uJaJI oi-A,\ jjl < r\ t\ CajI^ 

jui/La>. 'Ij-*^ 4-jJ1 o Mill LSLjj^ofj LjJljH_*ajV ^ j fUjJI ^jlSLu-uJ ! 

. (( <_J 1^_JuJ I * n °s jjJ 1 )) (jjtj f .ij V 

^ j ~^^U I ^jjj} Lr^>* i4^jl nid 4-ua5 ^ |» CjLu->. JlvI 1 VoUj 

^ j-^lj jiL-u jjfcj 4 jj_jl£>UI ^ ^ 1 ^jjj^d ^u>j)?I Ijlaj .(lactase) 

jl] eJLdjJjJ ij Mi.^itl ^ tS* a ^3 ^Jl—lJljj CjI j J J W\ ^ Ir> « ^ 
^j_a j r nj < LlU j-olo ^^jS 4_sj_ t IxJ <"/ <_xji>Jl^ : J a \ JlAj . 4_] j n In 1 1 

JuLa CUJl_^ 4^1 VI .LilJj JLjlj ^jJ^VI ^LL> 4 tM irt tl 4_^LLaJI 

4 < g a CjJlJj IjL_SL-Aj — . u 4 — LsJjJI CjLJjI j j -kJI a c_xjJL>JI 

4 j in ;tb Uol ij-L^jU 4 . l.lIL I j a u^— .jLlIVI ol y"t)^ 

j^l^Mll pt>> L^pSLJI ^Ju 4l< mi U djui i-9 1 nlJMJ JjljlaJl 

J-t£. 4<; inA < "j 



■ 



Jiic cJi^jJI J-lI^^UI ^Lol J mi rti^ iS^ils ^Ljlj ^j! 4j ^jJLj j jlj ^Ul 
4 din ji j c_-ljL>JI mij (jt 4_LoL>J ^ nUtl \lut j-xlbj ■> 4jjnt^ill 4jL^j 

< ■ i < h"*ms1 J-d£ t (J-uSLjLuJJ (jUiSLL^ jfJjSJI ^yLjLusD I ( n->i-Ij * Lgi£ 4jL_L>. 

4jLU ^yS 4jri t j < ii (j-* jA^I i njj . 5j AUtl d jub ( j^_ajjJiJ| jlj^Vl 4 

t^jJtJLj ^-Aj <- mI-k!I I^jj mi j <j I <4J^4 mil i^^A^i^"-*"^ CJSJJJJJ^ 

^ oL^-u r^* jlj-aVl />* 4_jUI ^ cryM^ ^ J^L 4jjLaJLL> <-lUjj 

(jl < t i Mill £>^- Lj I J->- (j- M oll j Vlj_i-u ^i>n tj\ ^ya \ i \K <i \ 4^kjJ ^1 Jjuaj 

><-mI-h!I ^j>*i 3jLc JjVl ^LSII ^ Ijjitji jus (jajLljl 
Lstj^o IjI jbol ^Ja^-J <. mI^II i_ mi 3jLc Ijjitjl ^joj Ll! I I 1 Lv 3-^3 

IjJLifcjl < jujLIJI (j! ^IAIIj l {jt £Lj1 \ CjUIj j ^jL*_Laj2 ^LaJLaU ^Lt^ljJLx 
^j.110 Mill ^j) i>> |jl I ^ j *« J^j Cr-^^ ^j^i— xVl ^yS (^(..xb^JI i_J^ ill 3jL_C 



JLf)^ . j (^fuai*i > n i ^...Lr. c < jl^JI^ . jno mi 1 1 ^ j. J^o 3 Jlc 1 < n o j 3 ^Luaj 
(j^j^ mi j q Mill ^jruujjj^l (j\ 4_Iq_3^^L-4 ^^j— <LM I JUb djIj^iOJ £JlJ9 
.(j^J>JI (jj-l^Lj j— ll I — >~ tn I 0 f ij»l ^Jl U-c-J^JI Lt J I 7n 

jJlL cfu-j-^w 4JsLv ^Loi ^ t Ju Ji^ U3^i Ujj c-c-lUJI o' i^^lj 

i n jJLc <?1 j LjJaLuoJ Ij.v m a iLtajL<-*jf t 1 ->J I ^jL^Ja t^LLI jj_>^j 

m^j iSUI »lj gfc t^TI ^yS J^^JI 3j'>^'j J^ 1 -^' ul-^ t J'i ft « g-lj se tr^tl 

liJLufc ^j-u-fJ 4jI I JLvjj3 idiLjJiJjl dJL^J 4 ^ mm! L j I g-1 Ur I ^j-^ t 4 I \s\<\ "t a 
^yzj til lLd^U >.j t_x-ji>Jl 4-j j— ^ 1 r djjL-SJI S^L-j lLdLjjjI 4_fl^Lc 
. 4jsL>JI ^>LiJI I j V I £-a S, 1 j -k. lL>LujI 42>Lc LiJlJLA ^^u-lIj .4 t riljJLl 

4jjl JjL-aJL IwL^-J L^JlSJj kJlJLUIj ^yUJI < rt» i^j ^«^J 




S ^(J^-Jtt-JI Jj>-*-Jl <■ »jI-kJI ^-Ja-A JLIajI ^.Vjjfcj 

Luljj inn*) I IjJL^J ^jLj>. ^yS ^^jJI t_jjJLuf Ijoitjl 

j-Ju ^yJl (JJjJ cr^L^S ^.j ! Jill idljJLo 4J mm<I I jufcj .l*U jJ 

Mi* ^j! VI njU j£ (j-o^J j^oVl j .^jr^cljjJ! frLj^l Jl^Ul 4_>jJ ^j^Lj *jpa 

JUxl ^yic 1 1 Jqjj t j-xjb (J^ L>^^ Lj-iljj Lj-^-lj ^LmjA (j\ < nj^ -jX. 



■ 



i 

4 I I ill i H _ jjjl en *w| ^yjS ' La ui U j^yliJI Cil m 7*11 

4 V i mi (j-u^L) 4 (iio^l L^-lS OJL>- Lq_jjj ^ U lj 

<y3 Ijl ni n.i a q\ L ^£. . 4 " j o d ^1 UrtM 

(j I <<* . J j n ~i ..i 1,1 J$1>J! <j<i i^ij V 

t-jLitajVI q\ 4 n j <7 >Jlj - <-aL>J Lolm ^jjISJI i i^j 

JJ \rTt \ \ i iii nj (_£ I)J! ^ i n ^LuJI JL>J! i>M < ii l^L^lm 




cjUs^lkU (jLd tCr !L>JI L^_5lju3j_> 4 ^ j ■ <» La 4_!L>. ^ <_h*;VI c-uoIj 

. 3jJL>JI 4l ml < nil J 4~ i uJ t-flftu-uj t J J iTt f (ill JjV I M mi t La JJ?e_> ^yic i u 

^LdUfcj 4 jl o r Cjj Mil 5, [ iii ^tl Cjj-oj IjLalB t|jJL>. ^j_L_j>JI Ijl 
^ <jy lJl 4JLiuujJI ^J-jusJ ^Jul ^1 IJlA Jjj pjj ^Lc cr^^L 4_ftjjt 4l >U JjudVI 
i 1 n n j Mgj mi til JlUJI <jl VI *(4 i o^j 4_!L^j L$jV 4JLo ^^-^ cr^ !<J-*J ) ^ n ^ 
Ijji JjsV 4_tL>JI lJlc! j-^aVl cjj 1 *" '-"J ♦tj-" J -^ (jr^ LuajLJaj Li_3tJj Ju 4_1>^>j 

^JLc Jlcj LilLa 4_4Jju9 4_c^3 dJLlA . IjLp* U-4j^a JlUJI Jli-J 3jjJL*^a CjLIUj 
4-udL^JI ^cJLc < <1Uj * La 4_a Ajv ^yi SLsKg-^ 4 jltnj ^.^-ti m£| 4_ilaju (jl 4-udLj 
i^yjlaJl ^Jj-ll (jr^- i4_i^ £Jj-a Jjl ^yi^- SjLxlj jj! 4-^>. J-^DJJ g-jj U ui 

ojlaj ijji 4_x>. U5^° (j^j^ 1 u^^ 0 Lj>^ ^3 ^ 1 " Op^'j yiyi y>^' 

t3j^Q 4 <njj-Jl ^ . (i n n *m^AJI JLcoj>JI j-o lLISjS j-a^\j .31^ Vn.n* 4-1jLa 4_la^ 
4 » i mi Juu jjUil ^ im^H m^jJ oj^i? *** (^^J 'L^J*^"^ ^j-" 3 4_Lil 4_iL>. Ji^ ^ i H nil 

dJLLfc ^jt ^ t mi t^_>-VI (j^t j 11 «Lj_3 j o "n .1 j 

^ mi^II 4_*-uijf ^^JU ^jl i La£.Llaj (^nm-v ^j-a jj^Lj ulZa 3^_u^ 4 tt mil 

Ijui .4L4UI SLl^kJI *LS1 ^ cjIjII 

L-ju irt) (jV ^ fl'vj La IjlA ^j^J iCjIjJLl (j-* BjljJlc CjLH ((JjudVI (jJo 1 <jV < u*t» 
3Ljj>JI y*^> j^uo j^t^j 4 ji or ^u^Li 4 ni<i%. ^jps i_d]j j-^j . L^j^>o ^^lll 3jj-uaJI 

SjijLaJI La . CjI *ijty ^jjo oLujj Lo l-aj <>n 
(TEP1 ) ^t-tJJ 4 ^ ml (jy>. JSLJo ^ i ^ i ^^-lm^a^jS (jJlC 4jL>.yi ^jjo O-^ t^? 
JL>. ^ i^^V dJua OjulxjuG 4-ul j oj^^-xj <LJu^Lo ^j^o Uj^jv- inj ^jO^j ^ (_ ( ^jX. ^--Vo j 

4^-lj <nj mu La ^j^-j-A^Ll!l (j^n > ( ^ < 1 ( njj .^Telomerasej ^j^-^^JLlII ^ o < u3 ^ 

. 3jJliw 4. .at a L^L>. ^JajscIlS 3jLj Lai t ^L>. jirjMifl 4jL) <LoLlo 



^ a > ill J Uo i u M ^^jJi 4-ul J .<j J ^ J J J ] 1 CjLLl^UI (jl mUlj <h^V (Uj ( rtnM^4 

<jf I4J ^jJb Lujj i4j|j <Lji->Jl <-_ajJa Jllc J_4-*JLj I Jl_u jjl L^LqjV tOljj^Lgaljj 
tjy ^ MjJS j uajb? jtx^uaj j^'M ^jLs i LjJ L) J . ^yaJ-Jl SjjJLC «CjLaJ£)> JUlj I JLu 
Vrr in) J£ fjyS £j 1 4_u^jua Sjjjua 4 V i uLj ^Jj Vi i LklJ . 1 <j j£ ( rtr 1 i^ij 3ya J£ 
JulC (J^HlUJ 4%ijU3 J£ <jja ^LUI jlrmill JulC LqjI J I JLo LgJ&Llj 1 1 r mi (j- 4 4 I 4 
Lt A t^JL^ QaJL>Jl JJ~'~ 4J_i£La j-al L$j jJIaj (jy lll 4_ojjJoJlj Jjj9 j U i Jl 

jj-fl J j La fr^j^ i_La_a2 j_A ^j-*-u^oj^^ J£j . JLxxuiaJL) CjLaj^^aj^Jl 4 1 1 dj La 
j->J IjLC U-l£ 4 3te-uuJ ( ^-<w 4jJ ctxjJtJ tLSjlJa UJ SjL^lj ^JLfi <tI$L 

:^ft a ^Lj ((j^^aj)) jIjlLoI ^a^^-aj^jM 4jL$j JU£. jJL^ .4_La 4jL^j JSLJ <— 3jJo 
^j-ill <jja La ^Jl ^j_>.V! jJlj SjJLI Cjjj^j JL3 £ £ £ 1 CJ CJ ((4 aK» J 

^SUj dj^wjj .telomere jjla^Lxj <uL AjL^JI j \c J^JLI jIjuaV! I jla e_ajju 

t(J it<a l^J- 5 *^ » ^1 j-juaJJtj <j! I^Ur IjLjlS ^jl <j-a Uj j_t-uj Z>j ^ «w| 

j^So ^jl ^1 ^jj-uJjoj^L1I 4.-» "u t^r unit I pi jUr Ija SjjJUla CjIjjO JUljj 4 ^_y3jJLlI| 
Cjlli oLlcjJI < flJLJBJ (jl ^ya jJcxv dJlJ-A i mj (.^ij nr^ <4j3j^ JulC j i iri^ JL> 
L3j»j>.)) ljuxlj c_jjL5j J Jk «-4J 1 < o nix Cj I jJljjJ I JjJo J2j <( yAll 

L>L>JI ,jt ^ <■ jjfc Ijufcj .4-3B-^»Vl 0 >i *} dll j ^ jJiifj - 4-u.Jl ^ 

(jf (jy 3 I in j? < . m i ii II jJk I jufc (j^J Jl5j . 4 i-L« a JUU j-<iJJ! <_4_fljjJj i n't 

^JLj£4 .4 rtU'dl ^JUb J^_>. ( rtjlr (»d^L>. (jJLtA ^jL^ <j\j - 4 ) (ii a jLlu-tvVI ml 
^j-a c-ij nj La iLaLc ^jjjl—aJ ^ of jr>> tSu ^^-3 <U i nj-lll ^^-3 olj^j-ajij J^Jfl 

/ ^jM_La Jlic Cxjl^ La jLut 4 uu^ 
L^L>. ^j-a t flJLgfcj V CjI ij y}\ ,j\ l-^u mi II ^a-A j . a^lj "i II ^u^jI 

Iju* 4 a ^ a a ^LlJI J-i^JJ j-ulLdl < M.1,11 L>U. LM^j i^^JI 

♦ ^ j aj^ljlll Jja-Laj SjLcjj t Cj La j> ^a j^SjLI 4-JLJI l_sIjJL»VI ^a_j_aj»j ^^jfc ^j^jVI 



(( 



^oj^jI rt, ,4 ^LaJL_«o 1 ^ i iii 4, j nij 4 i'q <^Jjjj^_jJ1 j i i II j j djlj "tl 

CjIjjjj) j < u iIjJaJIj 4_u£,L>ojV1 Cj L^ujj j 1 1 Jjljpcj m£J-II ^cjjiyi ij XJ JJj^ i Ujl^-lll 
4jf ^iajL-jJl >> n"i tj^ .(A ^ j_uj J us all jJi_jt) ^j)M y\\ J^lj j^L£u 

^jja jj| 4_jLfl t L-J>-J 4_4>Lt V "t i ul n i mJ 4-jj (jia—t-jJI JlJLIajj . LjJ ^Jj Uj 

(jLfl CjI—uJI La I « Ijj j « "jjj j <J1» JjL^a CjLj UiiTI (^^-Sj '{*>^t C^J**^ 1 n 'J 
Jja Ijljw <-j>9I 4 xuUlj ♦ £ £ £ 1 £j t±j :4jIjuJI JlIc 4_x^Lcbj dj mJjaj SjLulII 

^jja frlj-ij SLLaJLo 4.U <Vt 4^uj^[ t njj^Li^o CjLuL^ ^^-Aj _ 4_u I j j^Jjji^_jJ I jljJsl 

j^SLlu Lcjj 4 iii' > a 5jl if L^j (jLi LajLjvj jj^_jLj _ L_ul j I j » G JUJbl 

4-ulj^Jl 5j n mi!I ^yS Laj-i£. j^JLdJ ^jl Ij-J^ < T ultJ 4_p* CjLLjI^ JufcVl CjIjj 

Jjua-uyu Lub ct^^- 5 JJ?* '<S^3 ♦ SLljsJI CjLdLa ^^js 4Jj ^ m J Lqj^La isuuo^A 

^Tljv LJuJu {jl Si J ^itl 3j *y.u« j JLjw 0 i,,o ^jjQ 1 inn L^J ! ^1 "1 n 1 ul ^JJ Lo^J 

J£J l&lx. < Mm j^-T 1 1 $ 1 « flJ L£jJ CjLlJ 4_cw CjLjj n jJI L^-j Ij < L^.aTiSLJ I 

♦ ^ T ^i uaj? jljJaluil j - j^qU. (j-uJL^ IjlA ^jb j^l ^^^k. .4_pJI CjLuLUI 

JlB 4JL0ISJI ^£p-jjoj1l1]I 4_Ll£Lo ^jl t4j^j> Mill jj~n jJtJ ^ir tj-^Vl ^jjSLj LcjjJ 
4^>.j ^j^l j^ILs. (-^jju V cj^tjj *j irtjll ^ L>*Wj <— iLuJL^JI ^jja (Uii Ss cdj-C 

' '"'J JL^j t mi j 1 1 j t j^j-aj)lj'*i!i ^< int Ljlj4 L^j ^PjJ CjLLiI^jJI ^\ JL-l^LjJI 



4 t nil CjLajLu (jC jLHI Lj_} j^a 4 a ^3 i 1 fl.lif 4jI (jy ln . Cj 1 j_ua jJLlJ 1 j* 
jrUjL&JI f.\ *\ til c j_tf 4-C.j.q-A.a Cj JLwj (CjLuJl^J! ^^xjO^Lu ^ J^JlIcuJ ^^lll eiilj 
Lj^_xiiJ 1 > J ^ LfcJULJ ljJLJ>.J La jl-Cj m/J tCjLujL^JI Cjl H -w JuX I <LuJZiJ jLa jrtjh. 

^jlc (j^>JI j-uo^ — a (J^ojLjL-lII *;L_aJjuM (3i>-^ - ijL ^* k J • jl— flJl <jrU* iJ7 Jt>\ — uai 
Ij )r <jl_£ jl j t^uj^JI I Jufc <jl JJLjj 4_j| (jr k: . \ t. jl ^j^^jJLlaLI c-^Ll^II 

S^jZy* jjlL Jj\ <*£y> Jljla c_jLi£JI ljufc 4jL£ 4j! VI <4njkaJl 

Cm >> 4_jJ1 J-uaj (jl ^ySL^I La c_JjJ3l < JT A aJ-A jjj-±-A<)\n\\ CjLLl^j 

3Ll_>J1 j j < ri S I 4j L£ illL <n ^J^i-cj)! (jl jJCuj . j Mill Cj! ) j -w)) (jr l^. jj "< 1 1 1 

(j^Aj t 1 j "i 1 1 CjLxljS/ SjLstUll <jjj*_o- \£jJm 
Li^L_>Jl ( _ y ja LgJ^Jo j, nj Cj 1 j-LljJ I (jl 3j-^a JjV (jru jjl (JLJI I J I 



<j\ I JU5b j| ^ JjoVl Jjb jj ( . H..II j!L> ^<Jj t I ^J 1^ 0 ^ M.I jL«_^t 

4jj_i I jJj^d ^1 ^ jjj < (i 4_i I J-^>^ J-<*> <■- 1 1 U1 1 1 Lc_ilj i jJL>JI j mi T 1 1 

4_ij-j>o j^jj>. <;! <^lr (Jj^>-I .^jj-^^LlIlj Lj^L>J1 , \ jl*fc3 CjL^jI cA tr*\j (J^j-lj*. 
4 is> all L^JLo J^j tja ttl ^ C< j ^yllJ! L^L>JI tlA^^ 1 j ^ IjJl^I 

Cj jLJtJ ^iJI 4_LxojLJ1 Ij-l!^ jjL%Iu La-> i MitL ^trt a i Uj mi i ^ If ^Lul^jVI 

Lj^LisJI CxjL^ j_jI_11JI Cj^jiu LaJLkij .Cjj^ajj L^-JsJI iiil jl 1 j t i iU 1 A, 1 tf 
0^° J-^~? L^jLi^v. ^JUa CjjjL>o JL3 ^jj^^^LlIII (j^- L^_f-3 ^Jjl ^pJl 

/ ^LlcuV 4-aMx. (^1 Jul) j ^ ^<J^ i Licl i>>1 jJj-il^, 



4 4j)JL>J»yi Cloning a «K\ i^j^ jl^^JLI er^LJI ^j^LHl ^ SjjI^I 4 JSLIl ^ :JLuJj .,>VI (+) 
.Transcription J-uoVl ^ Lr L*j ^1 3 Jj? ^ ,«U ^1 ,.,n ...VI 4 ^ Vjl> L^oljiir "< ■ J LikiaJs jJj 




j-jjLj 4 j mhj .3_ijJJua 4-jr < a')} \ jlC 1 gj*3 ^^LilLI j-UJ>J! 4_?r ( «*) I J£ ^J^xcjljlll 
iCjj^-ijo^lj "(II u tr^ir''^ .(."ij^jj 4_cL-u J_<UkJ 4_>l JuJI 4jU J^Jj^jJLilII Jj * ul5 L_aL*ul 

lJi^^J V L^J I m£| _ OjJSjjJI 4_cLi_u J j * in'i iia*9 I JLp V ^ A 1 4 j j^>J I 
-4_uLj CjLuj>JI J j t uiJ Jl-J-JU 4*i jj ^11 ^IjjVl L^L>.J v ^J^_lx> lj**l| CjI_Ll>» Jjt ifuJ 
jjij-i-a j 1 j"< T 1 CjI Ij-w Juvl LlC.1 *-La-uol I flj 3 c_>j*jud (jr lJI i jlj-liaJI Lj^L>- ^5 JL>>jj 

^j (j! ^ * « j * > >it <- u .. uJ I jjb j"< I I L >-^ jl jJL-jjj 

J mi" (j I ^iii j *)jJl < < J Mitl J-A J-A (j^Jj lO^AJj 

jAjl^lJI oL)^ LT* (sr^^ Lj^L>J| jl Loj^X. J :lLU j Jujj 4j4j3 4-tal l> oju 

IjLpJI 4 n mi a 3^Lj Ijla (j . (jlj ju>. Los j, </n^| cjIjj-ajJLj L$J 

^Lj-jJI ^jJI <j! < _ M M<J -iL^Jwjj jJdJ-I jj^JLJJ (^-3 i^jrulj-jJI jlj JLJ>J 

J£ £-a <js\}rt nj -iJ-a-Iu (j! I ^ j Ir ^\j!j-jJI (jljJ-^-J . j-j-^I <U t C o o 

^ L>^L>Jl (CjIj^^LjIII l^IjId! t'llfl" inj I JlAj i LMitU Lir mi*) u^LLalj 
^jja (jui-ilj t(j^ulj tuJl < . 1 1 < qj ^>-fi C-Jj-aj t-ui uJI jjfc ! Jl-Aj ijtj — uuJ (jl 

. (V) 5jjjV| uU 

j mm 4_Sj^JLaJI 4Jj g miTI oJl$j ^ < u aj q\ (j^L^J V 

u < >\ a j Lo 4_jJa ^j-oJ Ijla (jl VI .3Llj>JI ^ I ^ . n <i*> J>L^L> V 

4-uajjJI Li>L>Jl (j, <i i uJ ^1 ^-dl 4 o r <jJI Lj>L*>JU :j^ajlj"ll 4_Jji^ 

-^J C. jVI JLjv^j 4_j 1 ^JLc ♦ (J t <•>!!_) ^^pu^SLu CjIji j a^JLaj 
j in"^ jL*d L^Ljv i4 * m< a Lj*^_>J ^-^l^p t Li-uLx^j ! 4-i^j V j uA\ j I jj JL^lIju 

_ JlL>JI 4jj^o CjI^ j>**fH j < mi 1 1 ( t <j m>j i^t !1 jLjj! t_J-uajj 

^ 4K AU j . \ a M.n')i lJi^L^j ^! ^ LMiJI J A q L^J 4^*M-c V 

. u t j L) L*£. Jo^J (j-oLa-stj L^i iLflJ g r u n L^LiJI ,jt (jr A jl_LD^_uJI 




tjjj\ JjLxll ^3 CjUljj^rlt 4-flil>Jtl ^l^jVl (jrU iljL* JfjL^ iSUaLuaVLj 
/ya J^La I 3l j ^ t4l j rt tl JlLa t^it-juaVl CjLjIj j "sJl ^jnj *J t Laj <i r J . 4_i ^rj iiil 
lJQqIj Jxiil £it-o o! ^'J-^ I j J-fc-« 4_Lkj JjV ljufc jJL_ij^ ij * i^Vl CjLIj xjJI 
L>L>J1 i a£.Ljaj jLS" |j| IjLA - jLaJI jJo-o 4 AWn U^a L>LitU CjL^lL-^j 

Ijla . L^^a>J 4_j_cuULi 4_LjIo 3Lp- ^yij^j j>L_u£!lj sListloJI Jiu 3l_pJI 

IjLA (.(kivj i^JUJI JjJ-JL (jj^JjU (jjjJl ^-A j^Lj^iJI JjjLuaj jl£ <iLl!j 

tlj-ii^ Uoj 1 4_±Ia d>l in aj tjL^aJI Jj-Lal Luoj (JjJUI ^ mj tj . jLlj>o ^JlII 

jlLc 4_-udL_>.j :3jlx.L_aJ! 0Jl^J 4 m tl CjUI u *i uj\ Jl_>-jj 4j? 4K iMij 
4_L_u £ru5Li] ^)7ijtl (jl ^a-tkJI 4 rtj4J.ll n j4LL>JI lau < uJ . jjjU! I j ^i-LflLiiJI 

^1 J^Vl (jr i£. (J-U^J L^joJ ^yS J*\ i nil j^jJJ SjljJLC CjLkjJU ^jit-t-ul L^jOJ Ui^J 



^jl j, Ij j4 . 4j>-jJt-uUl 4 jU tl It i rt a Ijj < h ^Jloj jl ^1 ljJ>S$\ ^ TTt t u 4 
4j L>5 l£JL^ cj-luLlJ ^> jJa t4j|j^J <UUVj j^jLjj^j j-&>. Jl^j Jjj 

t-jUtjjVl ^^alieJLija .t_)L^oVl 4_j_3 cJ^ yn . m 4jI j^-jJ ^ jJI j^jJIj SLpJl ^ 
<;Lj| ^,-3 jl Jj-^ p < <i >ill lJiIj j jU jJk tCjl n "k JI J-£ /ya 4jLulj j iUII 




<j\ VI * uj) J T *'J *^ cA^LJ^ Lai .^4_)L_ui Lr £ &*\ $ *C CjL u -v. -jjj i tj ^ jJI 

»JJJ^tl J-4JlI1 ^ ^TTM C_jL>ijl ciJU-A ^j-uuJ 4jV iC-lL^O^! JJU La J-<»^ (jjS & i t.ttW 
q~\Ji tj j^liaJl IjLfc <j! < ^ m i nil »C*jUJJ 3jj-ud 

:<*a-jJ1 j? lUnll J I ^-J La jUa-aJI 3L_>- ^ Jc*.jj V 4j! jLUI (jjo Jjiol dJLo 
jjLatlu La ^jjj j L3 (jnjt j <jl (J <C>-^tJ Lg_d ,jjuJj . ^jjj »j <U jj-^j Jljw^j V ^ | 
<jr fl ^jlj-LaJI ^1 mi < h\T) (j7 jJ\ <li\ < j yl\ ^jLj3 t LiJ Lj j <Cj^LUI CjIj i i nil j c 
i \ $ t <o IjJLi V C-)LiteJjl 4 r j-jjLj Cod <"< i u jt < I j t M J i^j^So L&j <; C 4juIjJI 
i^j^Jmm II £>j-u ^3 J-^Lujj Sjj^wjjQ ^ rt p jjl Ijl>- jt^»jJU jUj-aJI Lai 

(jjo £)Jj mi til C-JuL (jy lll jUj-oJI jl t ii "wl t M*n ^^jJI CjLLjsJI (jL_9 i^LjJLj 

, 4^vj jilaJ cJlj La CjLljjv ^Jt j-a-ftJI 
Jji$^ jLLi_ujt ^jiuluu L$_l_ujJ 4 jtjjln 4jj^o jj-o 4jj I £ jufc ^j-ufclj^JI ^fcu 
4jVj J^I—jji t j^a JLj-ja! 4 Hi <i ^ t jj« Jlju ^^l^. j-ij < jLjLoi I ^ q m>I Sjjj^v 

cJLtb Ljjkj-j^ ^ ^^a-<-u j I ijf-A &jj mi r jJluL-o .Sjijtlll CjLVjJI L_>.j^>. 

j u*J i^j-^VI CjLu1j^j>JI JlLo ^j- t^ajjVl CjIjIjj "wj *4jum ) * • * * 4JaJ-jLja 
JL^ La r (J^J jo til (j^ 9 jrtn' » (j^i) ^^-t-u^JjVI J-uaJ LaJuCJ . I JL>- ^J»J-^ 4_Cj^_uj 
i^jLtJI JlL>JIj tjjualill c_jL^1IIj t jryJI 4-i*JL£. ^1"< ^ V tib - 4j^j-5ta-uJL> CjLa 

J 4? ^_jJ] L^Jj_uoj j_4 ^ft_tju^JjVl djLj|j«tJh. jlSj V IjLA (j£Jj jIj nUllj 

jJLC ^1 j! *4_xaJ J I 4^_^J^al l. j| t 4i_kLej ClxJlL^o-oI Jl£ Laj^_c ^j^Su (jOJLuJI 

i'^f^UJJ "i M fjj* J. j jSJI 1 CM tj ji-ul—UJ jll Mljl I <0 (jL^ . J^>>I ^A-J-jlLo 

^jVl 3j^aU 4_x^_su ^a _ ^LllLj J^l»5 3jlA nj t i <» ^j_u/jjjVI £)Lj3 i^LULj^ 
< rthll l(jjj trit i u j&j^u^jjVI J Li ny] ^jl_3 _ J/uaLxIl Juu Jjua^I ml c_jLu^U 

q\ jlluijl JCVJ jLO_3 . ^.JTT J_UJ IjLA ^jl C^JJJ . l_Llj| 4£.J-<_uJ J Mil l kj ♦ jj^I ^Um 
L^jj Jj (ULuCKi 1 Jul ^jjjuJj . Ijjli^ J^Lat jj-«J>J jJjjLuj ^kJj-o^JjVl CjLlI ^_L>- 

J^uLuj L^1aj>o qSS 4^1^ 4_3t-uaJI ^a ^Ll Caimi JLa£ : LLajl Jjouw ^h"i" 

Cj^LiaC jljjl Cjj-^IdIj _ Cr *uUJ^JI ^ jjLi j^al I JLAj - ^liJI L^aLc ^ ^L*-L> 
/ ^ < uJJpl j-jJI ^jja^aJj! Lava l il uaj ^jj-oaJjVl CjL>I^>- 



l^jU ) ^j.imj (^jJI J^-Lll <jl ^ c-aj uiH j < ii <T) . 1 tina \ji i m dJ 

J^Iaj <_p.II c-i Lu ->J L> J^l* "it 1 o j q LJLc ^LitiuVi >U* <MI t ca-^ j "< <i 1 1 

. IjJ^b >£Vl ^jJI ^ ^uaJI 

i^LlIljIJ . <jH J * J jUtl IJ^LUJ ~i <Ul (j-A 4±3 CJLIA (ju*_Jj »^L> 1 J J-*J 

3l_3o, J w l.t^o <j| JL3eJu_uJ ,jj in fit a j«a ^tL^J - ^ * J^V ^_j_-iIiJ <jJ*-^ 

Jx£ jj,,,^ ^1 Jxoj U>j < k n^ - 4ju iUH JU- ^ UjlIc JULVl 

4 <LLui ( jJ^. ui r ^jno e_jjJaj Lo ^Jl Lola I Jj-c^j IjjL^ i jru^LlIlj 4_< > < aL>JI jjjq 

^jl ^jLSLqI ^ jijSLj ii 2L«-aL>JI ^utj^x. ^jjLaj Lojiic ^jL^ i^lllLj 

1 j t hjjJo I ? o h t a Jl>.Lj ^jl i i t n H j 4 i ii *L>Jlj ij\ Lu-n^lj <Lul>sL>JI ^>u Ls C^j 
^ CjIjI j mil jjLi-^ ^jx. 4 <ij, \ aJI 4 in n II ^ 1 o ^ <4 m rt'i C^oJ! ^ < ■ i U«ll 

Cj I rt i^ lj^J ^ I J^V I DJLA ^im'l ^jl Jjrt't mil j^Q-J Jlt-t3tJ iC-JoJU CjIjI jmTl 

Cr ua3^ i-tsLj Jlaj LdL£ l^J^lo Lul j-j-^^Iij iUH ujlitli^l ^ 

j^J ^ (jVl ^^l^j . 4-u-w jr yi i ii 3 ^1 (jrj u i t i,j ryi 3jJL cij-J ^Ijj 

^yWl jLfl u <jjU tl L_jLkIi^l J' £^>JU jjjo jJLlj 4j! V! * JLjStlJI 4jxj ^yic 



dj \j *\\ ^"t ^ t4j| JaJj • \j-li£ j tsn °\ I CjIj^hjJLj 1 j n yj£ ^3-^3^3 ' 

j m. 1 II jljJat Juui j j djlj "ill JjJa ^ Ij j i < UaMJJJ udLiA <j! jl^JJLI <j^»j 

Jys <— >^~5j Lo (jr J_^ Ljj «L-fli^J>.» ^ ^J->- V * * * ^yJljj^ ^ tjr\nl~ ->JLl 

Jjio 3 J ni l CjjI^jj j^al j^yijJLlil J^Joj . ^ jjjj j-aj^ l-^^Ls jJSlj l-Sjj>. \ • • • • 
jJjlcsj < j.<y.t.ll 4Jj^1d Cj^-LjLc ^1 jtj.g.Ttu d)^^ ^ JlI olj^ajlilll Ju9j .j^qjlII 

Ll4j ^^JLj (^P^ J^JLluiJ JjJal CjIj-xxjJLj tjrj * mmII ^1 ^UqxiLj LajLuxcI 

l^lttj *4jLUj (jjj-u.it II d^^Li^j J "1 JteJ O^Lys 5 jLguIi 4jjJ <jLi-ujI Jj! ^Lc 

-1 <r 4jL^iII ^ ojLo jJsj * £ £ 16 6 4JL-UJ oljlj^j L^jjJ 

. 1 «"flj 4juI 1 nil L&^>J ^fulcj . Lalc^ TT 

£)L£ C«itl£ 5jU Milt <jl jj* J^J^I l)^ jjl £ya Ju*j Lul 

U, \ j flj /j-^ Cj LL ljv- Lfe j o r Jj-lo ^j-C La^SLiIi ^ ! K oj I 1 g i*\ 

j-j-ojlj "II <jj dUj t< Mill J-J>-^ . V >JI (jL^ Ijj 4Jj5-LaJI d>l >^oojlj "itl 
4 ^- ( d'lV I ^QjIiJ Lj^Lj>JI ' - qj| ^1 «L^L>JI 4j?e-_pj 4_Cj-4_oj 1^1^ jIjijJLlju 

JUj3 4-Cj-4-aJ j i«^t JjtiJLj ir^l CjI j-p3J Ij "i U ^j! JLJ>0 i^jlj^l (J_i^ O 
J-<CL>JLl /j-^J . 4 r ti J ^J*^>JIj IJLU lIajL^ (jlj i^jj^>.^l ^LUI LqX. l^-ti^ 

(jl ^.Li 3jjL-aj| 4 , 1 mi ->J! ^j! j <^ ^? jt-t-uxj ^jl c, <j Mill u' 
3^_>JI -jj) MitL> 0 ^ mi j 1 a r £-jLl!! J^LlJI < I »aL 1 o j /ajj> ^ 

cu>L-^l rt n J< mi "."1 n a j i h d>Ujj "i^JLj l^jIjj _ free radicals 
^^1^ 1 \ ^ Mil Lq-^ <3j 3_iLo j-^>«-II (jr^ mi^jS/Ij . fiiu..->% 1 1 ^^-3 mi^jVI 

Jj-La mJ lIjI^— iLaJI ^l^t o ^jl 4jL^JJI ^yS < T < \ ~i JL-^J ♦ ^ „^r„„ c 

^-i "1 \l c_>l ^Js cbjuAj jujJI j c-jLjJI ^ JJaVl ^4^- 'J a -«JI 

^ya Vju i< rthll ^jl jJLoj ^JjVl ^Loli ^3 i 1 g il ^ _ 2^j>JI ^jj n rlill 
^£-<U JL_ »( rthtl ^o^J (jr-^^ Li^Litii ^y>-l mil mi VI j o til ^yaj J jlVi ^jl 
JM5-*J ^luUU 4J^L_o 4_LJjJ a^Uj-Ltl ^jljujJI d)l m-w JltwI 4L>Lu^j wLcJjlJ I 

. LxsLc ^ mi 0 ijLcj^illj ^ Mull ^j7ij tj ^jl JjL<u L*j Lul <T< < ol VjJo ^jj^Jo 



jl t Lajj ^ Y * (jVl mj tj ^ * \^y>J Li cpX\ » <jLii g-j t^tj *j~*c J^lsl c< ( uUi 

Jlic J^luLUJI 1 Jl_o £_j_jud5 L*_£ i^j—jJI 2L^£LdJI j 4 mi j *J La < rtt r>» 

< uij rtll 4_<-ulj J LftJ^_<_u j JL9j . <U JU>. ^^jua-Sl ^^Jl J-t-^J JL3 4jI 
jJjj ^j^j^aj^£ ^^1^. <j*L>- ^j^o JlSLi? 4jMj -ij-^-J 4jLU ^-oX. (jjtl jj ^jjjiil 
JlSLiVl oJLA JUk I (jl nil . }L^L Q^a_*j <jJjJI jlj-sVL 4jt 



CjJL5&jj <j! cJlie-uJI (Jji J » Trj IjUfcJ t^LaJh-V! 5j uif J 5 t j-a. t J I 

*«4->.^,.V j nil! u^>-» Ui^J 0' ' ^ ' r JO V j nil! 4_j 1 ^jle. ^ 

\4 <i I" V a 4jJLjux>> £j ^ "wV JL>>)^ C-Ja J ^£ ^j^aljJLa < M*i Ljjj-oj ijr Jt <L>> jV j u,ill-3 
< 4j>»jJfcj ui.ll ( . 1 it uj j 1 U "< > uJ S^j>> Vl gJLA < 2ya 4 n jhj ^joJU ^yjJl CjI n^tlj 

L>UJLJ SjJLSJI 2U>UJI Jo^l^ cJL^ 4^jLuJl! ^ ^ 

. ) \ 0 ) ^Lc jj-a-xlILj ^ OjLo $:! Slj-al crAi ^^y^^ LLjjjJ-A I ^ 0 ml 

^p^. Lst-aLx I^jISu ^ilSuj ojl^I J-ojlII ^ya L^jLLs^-tdu L^L>. c^u r< ml La, uc $ 

> L^j\ it" i nl j U tjyl^- V ' " "'J L^>**l *LiLq-«jQ CjI m r. jj-ij C*jL^ L» L^j! 

pLqJLJI cr jl>. <■ tj >. ^ ^YY ^Lc ^ Lu«»jj ^jjl tLo tcJL-oj L^jJ Jj 

L^L>. CjuOJL-3C-J mjI . ? J jJL > . (jUo^-i-u CjL-uj^_l5 I jJlj^ J JL^ 1 J *< l^B tLilLiA 

^^i^. ^j^l L^jjjj >»1 in 11 (jr i3 CjjJaL-u JLoIsVl JLi ^jjiia ^LLjV ^L-ufc 

3jJL>. ^^-A j . uiaj LLujJjfc i\m>, jjjj 3j-a 4jLajujLj Ju^j ^JLtJI jLLaj 

LLjjjJLa {ja < . <! U ^^Ja c*3j nj ^cJ Iju>*I ^jl VI '^jIj j-^j ^yi^. 

.^Lc L-aJl ^ c_>j-flj La (^JJ ^uJuaJ) O^aJI i.jm-fc ^>iLc JL^j i^-jj JL>- jJL^jIa 4 1 1 ■■') 




jL LLl1LL>! 4_LjJla <jVI CjjJa? ((4_j_oJLi 4lU n) LgiL j^tLo j IjJ&j .3jJL>JII 

LM_>. ^yjl ( nj<^i (jjj . 3 Lu_4 j^jj^j jlu L^jjJ >LiA LMi- j I 4-LdLuuj j-aVl 

^j-dj Lujj t Julj 3jJL>. M-Ub Ij^Lx Jj-aj jJj >J<i til jja «La-Ujj J^-l^qjIj "ill 
My) 

^jj^ M>r J ^j-U.^- ^j-d L_)jJL Li, 4_lL>J! ^1 run ll JUU dJjXJJ 

^jlloj-uJI CjVjUl*3 :4^>.j V j Mill JLjjO ^jLLaj-uJI (j! VI . Jjl>Jlj j mi II 

^l^jVl ^ U^o (jJa tiilj (jj^J oljJoL j^q-jJI 

l^J^' ^-^J Lr^ 1 ^jjw <jjL£ Jljv Vj : JljIj-jj CxJIj La I d^fj i^j-^xVl 
♦ l-j! im.II (^fl JLcl^l jja JSt j u£JI j-xulJI ^ jlia j^-JL> <£jLusI JUl>l 

< rtlTt ^^-3-3 :4->.jJr j, mjJI 4 j\ 0 r jjo J^tju L^jV LajjJlB tjjl tt mil ^jii-Jb 

i^LULj ij^^LaJI JjJo t'll^fi mij ^ajoJIj * \ oj a^j < <1U*m jJI j-aVI i jryjjJl 
4A( u'tVlj .till J j-J-aj 4 jlr jj^j L^a jl^f «5 um a» j^^L-jJI 4-ilj L^L>JI JjLJtj 
I <j j J^j-u ^jJI ^yJb ^jliaj 1 J T ^^sL^ 4_>.j-i 2Ltbj^JUjo (jt^JI 

i jlL>JI ^ Lu^ ^j-i^! i_>l 1 M»V jl ^ojJiil Lol 3Lj-j>JI JljJo 4_iLkil j»l m. ajI 

(jl ^j-fl Jj V < _ 7 jJ! 4jjj^ >>>TI CjIj n\n II JljwI ^j^-j-jQj)Ij"11I JjJLujJ <j\ 4 j >. 
t Jj^ n t >a J- 5 *- 1 ct^- 4 l>^ g t^alijj ♦ 1 ~j j-^ ^ ur>j (jl ^Ua^xiJI ^jjU (jL$ I jj clijL>o 

J rt rtl ^ ^ 1tl\ j \ « (( J JjLJV- J-J^-J-aj |j-(t | (JT)->J Jl M I M M il (jl ^ UaJ Cil l l 

till j (^jJjj-u LLoj^A jifl . (jLLaj-i JxsLio jLstjl J^Lj ^ j j L-^J \£ 

, I^I^Vj Mi J^-t*JI ^jJall! l^iriri) ^^Jk ^LtJ (jU f^ljj^l f^L>JI 



■ 



: pi j <; Mil j 1 1 juIj-j-a j-ujL^ ob-^* Jo^L_J' 
1 ^ K (jLuX-j ijJLuaJl 4_a_}-2J ^jLa JLflj ^jl Ju 



L#J 1 i La>»V j i *^ i*i tL ijt-uDl^JI (j-*^ « 4-Uj-C. 4 nl-v. 
^iajj^o J-iLa jJlj J^vj CjVL>J! ^ J^J 



(Jj-0 (1) ^ 1 A J fri m it! J£ 




4 n 1^ ijjAsei jJfcj jj) iVll ^-u JUJi^ £ys iUaj ^-ll! Ju3 J <iUfl <jt 4_aj}LlJU 

Jul ^jjJ 4_fljMH! j^jLuall jljJaVlj .^jL^jlII ^ 4_> 3jjjJJ 5jLu-JI ^ 

^jJj^Ljoq 1 1 n J I ^Aj iLfejjQj 4.1 0 *K a jjlC. 4 un)y * \ t "n r I j t3jj» tr> <± \ JlB I j 
<u U^>> 4 ti^LsN. *41jLa < . ( \r\C CjLjjj ^£jL_Lj LLljw !j t4-Laj 1 gj «L>.jJu LJ 5 c 
^jIj jju^.)) 4jLj ^LjIoVI Jljv I ol 0 iot Lo LuaJ? QJj J I ^ !i t^l *Utl p^/r 

lilt ^ j-jvT Ludj— a (jf (jr i^. j ua j a "< r n dJ-A CajLS> L^JjJ 

^jL^JI 1.1a ^ 1 <.,"i<t VL ^jlcj cjj^ ^1 SjjLJI 4_ulj^il ^1 j^Vl 

La-tB |jL>. Ljjj-C 1 in liJLiA <j I VI ♦ L ps!j_aVl <■ m 1 11 "it 3ja_xj_a Ci 1 ut \ oLl_>JI 
<jl ^jjj *!l jj^-LM Ctl xLjjL^J ^.LjIdVI (h -vV . CjI JlILj jj^JI IjUgJ J) It "ij 
< flb >■ a J^-" 1 cr^ 1 6 ' ^ Cj^LjLJI LLp*! lijJiso ^ jr iL^ _ jjl^j «Laj}LLa 

jjlj-jJ til 4j] 4_Lc J^-oj £)1 LjjjJsj 4j! 4_5^LlL^I <^a jJLu ^^dj-a <LaL*J 

(j\ i6j-A (Jj^ LaJli£, j-j lu£j^Aj (JjJLjkjjIj Jo tj ^jL*L>ul L^J^-* 

Sljj.t >q <uVL>* ^Jt «4^j still ^juoI^jlII J Lola I)) I ^ j ^ mj jL^ ^1 djjLJI cjVL>JI 

I j) < 11 jt Ll& JLalaVl jL^ '(^iL^ - J^Ji ijoj^LLa d>VL^ L yS>C *er*bj L^J-^ 

(j^^tJJ ^c-Aj .5^jjSJI ^^**< f < nit jjL>Jl ^1 oji^u La I^J^J 41j^Ld ^^SLflj 6 j 1 1 1 r> 
^1 i n't j VI jj-aJjba t j-ljJLl j^vj^j ^jSLIj i4-^j_5tlll ^jouIj-jlJI JiLo a 4^^->. 

(jj LL« La^ * I Jbt ^MSLII (j[a.»b m V ^ g X tj l^Ijc >>> CjL^j ^1 j^jjjj 

CjVU. ^a jJul ^Lal^oL (^uLuail JLdLVl CjVL>j . IjjJLui \ jliir 

. ^I^inrt\ 4JjUj| SjjtA ^j^iaj LLp-l ^jSjj i^ylljd _ j-iljj JUi^l 

^3 ) 0 ^j-t^jjaj^ jjja 1 <j < <iii\ 4^ V Milt LL-C cilLlA ^jl j^uajl Lo ^jI^jujj 
4jl (jLoilLitJ La La I ♦ ( jLaJL>ol 4-jaj^LLaj ^^HLj _ j-ilj-J «Laj^LLa ^ 

1 <i ni tc_)Vl ^ j cr^i - J-^tj-J 4_4j^LLa 5 Si j 5 a 1 1 nil! 

j^-4J La J ' f r J .^Vl ^^-tM^A^j^ {jj* q\ 0 l^u I 2Uaj^LLo ( ^ Sjj n n U 4^JuUI (j^So 

" ji 

^1 

.(jLaJL^ol 2LajM^*^ 4 i mi'i ^gtrtj 4jL^ 3 J5L>- ^j^o 



\ 0 p^ajjjjogjS 



»(JjLuo jj_5b-j^>. JLua CjLu_j>JI ^jjC lata! La {jjl n ->J I aJJt ^JL_3cJ1j 

^j-a Ll 0^>^l ((j^Jlu^)) . 4_LudV jjjLj jni i LuaJ I 4jua J-a-stJ 4J&Jj 'Jrt>* 

(jt£j - Lual jf Laj| LuLL J*j>JI JU£. 4J *- 4jV 4JLa ur^>JI ^ J>JJLl!yi 
1 ^ U^^-M UJ-^f 4_il>. J£ ct^J * 4-ljLa L-3j^—5tJ l-jj-jSLa JuMjjM JU>.| (J<>- 

.(^UI^oi (j^>- 4JL** ^) ^Vl t>a jf ((^Ji>j - >>!>j oy>- o^) L ^ 3 -^ 2 

^jjj *5Lol£ Lloj) or 4_ua_/al_c. (j^Su .jL^j tiUli Iflj CjJ-3tJ ^pJl cJlj Laj 

4jj In 1 1 1 * dill cJJjcj <jl 111111 ^riinl Jl2j3 t^aVi ^flrtt 4jI Ju <jJlL& O-jL^ 

. 3 JL3 4jjj_La3 

* g^J J 41 ^ Ur 3 ciLH^'j l_L^J-i!>L_i_3 ^ LqjfcljuJ c2xjL£j iJ-AJUa lJz\ mi "<l 

L^Laj 2LoJSjU ^jLuaJI ^JjtlL 4j, v y 2LlLx ^ Jl «.mm VI <jj cul-wj 

(jLa ij^^^JJj-i Julj La j 1^ r ^yS 1_jlj^_^ I jufc j j *"m) ^IjJLaJ! ^ j j t u a 
.*-_)Lt-A^yi Julj La ^-a ,^rGl^_) 4 i>>jLd-ja L_>J 1 j nl^^Lj_a ^Jjj-fl 

^j). ^_yJ-JI 4jIj_j Jj>-JG 4 uaj^ » fl ^j^La ^jlj j 2*- < . < 1 n 5tJ 1 a \ < r 

3ljJ_) g^ajjj V j «V1 (Jj! 1 ^jLSJj *4 <>>jj jJI CjI aa-_i^j ajj-SUl 

^JLjJI ^jU**i 1 njj . ((c-jLuoi^y I JL&j La l3!jj» Lft^jU (jLlj-LlI lJ^jjuj : 4 t^jh^jJI 
JLju La ^jJua ^jL>Jl ^1 ^^oJjjgjj 4_j_judLoj ^ I . u "< a Ju T ^jLjJI 

^a ^ ^ J >. uLfl JUlj La 4-xIaJ^_jJ 31 L^jl£La ^iJ^jj t<__J Lc^_>-VI 

1 ^ ^jj^Vlj 1 ^>-u-Jj U^JJ? *^lj.>^ 4_p-LUl £yz \$ j*^ LaJbljU>-J ^>^-Jj 
La^l "1 Vl 1 <il"f V ft K j t^l ^J)^ 1 0 *s ^Jjj-S ^ J V ~( t I ^ j q u > <jLaf 

orO]L>JI ^ LlLii-a o^L^tia.U <j! VI . 1 n\ L^lVJI ^1 Jj_^>^iJ 1 Uj . , K \ 

^oJ L^iSLIj t^jl i n ^1 lr> Li 1 0 i ii n't 4 t JaJLl < : > K i^n (jl (>u»VI 4JL>. ^yS JjJuxj 
i^jjajVl 4JLv {j^J * 1 mi Ly j^ L^jLoj Lfl-i > tV^L>o 4 o j mi a jJLua ^U't > >n 




Lai . ^ru_>JL> iUj^s \ ^ylLlI 4 j Mir Vl aj ^tH** i ^> 3>j jj^ 4 o j ill a 4 * uai, I do 

<_>Vl (>a 4-jjj^II 4j3_)Vl CjLLj_j>JLj3 : jjIj ^1 in ,J ^1 gjL Hi I ajufc CjJ 

4j j j.,.,,,, a 3 <>a 43j^^II CjLLlj>JI La! 14 o j m.U 

j^oVl (j^J (jl m I^U . 4_it_4j 4__uj!j LusL>- (j^-^M J^a ^^SVl *^_>JI j-ius 

(jr i£. ^CjLuJuJI JLlC 4 <u-u i .l l j t Mirti JU*J t 4jL^^| L_3^JU 4jI lini^sl ^yB 

■jrA jAfH i^yfc L<ul J i(>^->JI 3Lo»- f^lc JiLfl-5tiI |<1Q 1^ L^-a! 1 j iriT Ci-< 11 -J Lfljl 

4-uSjU-a i£l jjUjVj ^Vl CjljljbaJ Jiilrmt ^<im ^ jiXf iuiDj 

JiJjJl ^1 I^Sj^jo <y3>>JI ^tlL 4<i u.aU <j] (h-wVj . LlUjlJI 

(Ut <>> jjSjJ cjUj^j* ^LljJ ^ys oJwLj t^L_u3VI La^ > ->qj *^^U «u^-ajJl 

CjIjj *| Ml 4 (jLj ( % r J >• " uiJJ . ^ JlJI J ^ mi liU j jlLc ^jJI 

Q>*>$J* cjLjX, c_jL^uV1 /ys t ,j Kit CjJl^. I jl 4jt ^^ifi. . J^i-II I JL& fjUll ^J^-oijyi 

VJ t ciIj"fM..o 

J in Tc-A ^jt 4j\Jbti] ^>^QJ Lo j! jJLa ^^yJLc jjjG J M^>Ldj Jjjw < djju ^jLcjLjJ 1 4 ^jl 
. ^LLa-aJI <iLjjl Juu L<m^ 4jMjfcij La JajxoJL I JU4>J - ^Vl Jjl j>s ^ys <xAc 

Uj! .jcJLuaJLl ^tj-jt-o ^ L^JjL^ 1 g mi dj CjI m -fc.U ^ JUb JU>o ^jl 4 ,mii»jJ1 

^yS L^JjJ ^) .1 \\^ .(jLuJI I JL^j 1 g*arr j-j Lo L^JjJ <nU 4>JL>JI ^ CjI m-w 

♦ m^jLo ^j-a L^J ^Vl ^j-SjJ La M^J-a I JLC La-i^ t^Vl jtJLuaxJ ^LaJubl i 3 a j a < r> 
"1 j La CjLlxjw jJjj V t_>V! CjI n-w ^jLb t jl in'^jj jj^aVl 4 < 1 <■ )L> ^ 

1 ^ mi n a ^j-flJ CjI n *w (jL^ i^LlILj i ^ n*s j La-i 4_ulj JLC 4 a J mi a ^Im i 

^j_a i d - 1 aJ^ 4„a..j Mill CjLulj>J m^^jVI j-a jJi L>*3 ^ a-^JU J j n Uj 

.^jjajVl CjI j CjI Luall 4jij^>o 
^oiSJi Jbjj La j ^ k La ^jLcj-uuj t Cj I j j Pi! I ^Jaju ^jlsj^ja c^j^j 

^ j— pLaJJ 4lj <nj m^I I QKi I ^j-uoJ 4 1 s\ j j 1 1 JS-lj 4_jJL>JI fj^l j\ t r\ t J jjiaj 



\ 0 pgjw^ogjS 



CjLjJuJI ^yja J-j4> j-ajJLs j{^±ts>A J_ui jj! (jVI ^Il>. jJl_U IjlCaj .£j^cJLa 

La (jyl^. L^l <Uj <ML (J*UJ Ju3^ i^j^o J--a ^-jLLs L-$J j jLdJI ^j-Lj^JLo (j-A_i_L>. 

^Jj>JI jjLti j-aj .(j^j-^y^ 4 1 1 u n)j i jj-ojo la>- 4_jl1x^j (IGF2) Tl_3 t _ T >. 

_ w _ _ £ J» 

jl Vl-S (jr >. 4 <i Lai I j->-T ^j-UJ^J l£JLjLAj , ^j-nJlJLjJI 4 i j i> uu lJi£ ^jj I m 1 1 

(IGF2R) 

Jj^La :£j-joJLa Lqjfc^l^ jT Yl_9 (j^>-1 tlA^- 3 Yi_3 (_y>. lT^- '<7 t: ^^J 
c--tjL>. 4j^j^1 CjI m ^ill jj 3^_j_i-u3 <L-oj1 . t< a -*>>»J I I j j ^ 4 < i»j 

CjLu> ^yJs La j<ir, 1 jir j **i t j 4_c. JlII CjI ij -*\\ (Ju 4_jjJ^j 1 <m 

^^tj IjlCa JL_>JI q\ « '°i ^Jl_uj . j_jtlll I Jub ^yic 3jl <>> a 4^-jJ^jo 

CjI m,-^ (jl J^ys L j « 4 j m ^j-o 1 J^->-j ^-LtTuJ^ t4^olir i^ll 4jl1L> 

.(H 19) ) 4 o< j i Yl_3 (^ (jT jLlaj Ljai Lcj^j Jba 

^1 (^jjj j_ajd! 4jljL^ iciilj JjlS ^jU"f mm -4jLubJH ^Lu ^ UUojQ 




i A^j-ljj Ly 3 Jj^ £y> aijJ^j^c. JL?t>3 ^1 Ljjl£, jus La ♦ 4 j*j <U tjlj^a 

4-j5eJLual (j-u-Jj t L^-i^flj ^^Jfe L^JJuLaJ *L-Jul J-t-OJj 4_uLiVl_> oLllj>JI t rtin n 
.CjI jJL> u , t uy\\ jLblUj ^UVl LTJ^JI 4jjJ^JJ jl>J 

^yil <-. <" 1 (jH-^>- t^LiVI tlr^>^^ jj-fr-'-^ j ^ ~tl tjy ^ I jl_±j jjj La 

Ctjxj 4_o*Vl (j^3 La, \ ir : DJLA dJ JU£. jl>. » La^. 4_3j t-u a jL£j3| (jiaju LuojJjj 
liJjl uuj CUjL^ I jj La <_ i ( lt ~>- 1 rthV a l^aJLu mm JlS L^jLs i4j^j| oLu> jmjLj 

LgJ 4JL>.I j-a ^wjJI llIj I mi jj I jl j I t^r\ i ^> f L>» jtLi-tj/l j_>a ^"jJI Lr £i 

jh£\ CjI Ll>. h^J JL9 t 3^p*Vl 4JLJI ,4rtl*;Vrt *L>T 

t l iulo> cj! u mm a djL>yi «<Peromyscus maniculatus» ^^V^^-uLa 

♦ £j\ a\~ ~x- a Vj, \ c j a_£j tf.L> I £^a 3jl_jJj l>W (J^ £^"~' J L^J^ 3 ^ Loj <i f j 

PolionatuS)) ^jJLj_J$j U m< mm! ojj — jj J 8 ; a >.j ^l^j! ^ j 

t >kj £-1_l>3 j >^>) ^Ij^Vl 4jjL^f cbUVI jjf ((Peromyscus 

^j^j La^jfj c_>Vl 4JLa j . ., ^jryijJJI (^1 ^jLc j-aVl ^\-<t.l»j S^^jL^jJjj 
JL-jJIjJL! Jl!^j <■-.■■< mi "<U (j^MpVj) j< j'tLa ^jj (j^a ^jL^ ! jl . ^.SM 4Jua 

^Ij^JI (^jL>-l ^j-o^j L j_jJ^a-> <-_} ^jj (j^ 0 t_»Vl (jL^ l^lj * 4_a-Je_Juo ^1 •» "h.L> 
4j^jVl oLu-^Jl J-^J-JJ SuDJLstj La ClJ IjI « 2 j \ * \r> ^Lse-^L JLjJIjI! <jj£i 
( y J a (jr j_jw mi j 1 ^jj-uj-flLLo ^>*j (jr 3 mi <i 1 JL_>iJ I ^jjVj j >UL 

1 <g ij LQJ Jj i < ii JjLdJ C '-trtJ c-. t„V*f iu CjL_jj>J I olxJb JjLa 1 Jl^Jj t<;Lj^Vl 
<->! M 71 II jjl ^ . L^J 4_^jl m,U 4JL^Vl uLul3. {jy l£. Jjl j-* ^yjQ 

1 Lai .JLLaj VLj^ JjJlI ( ^ f Vi oLLt^JI dJLA JjLa t ! Jv ^ 1 J il_AJjl^a (J^-l 
V j-jSuu La CjI m->- 4_jL>o j t 4j jl, .j jJL^I ^ ^ ^ L j_jJ^j ^Lv. j I 

1 ~< ^ • a Lnn ^1 L^jLa t LU i 4_j^_Aj 4wuojLjl^s 4_jjIjJLjJI 4_j^jS/I 
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* 

Jl3-jj . 1 jltll JljJI LiaJ^a 4J t \ >r c_-cjL>. J£ , V < nj tLt-p* i (jT -ljj^v 
^j^o Vjuj . £3-0 Lcj_j 4_c.j^ajJll CjLllj>JI (j^J 4-jjLlLa -1 JuJj La 

. ^ Q^Jj ^aO-ll CjVL>. (J^aj ^ , urtl {jt£ i JuljlLa 

Ju^La tcCLol j| 4_u1 ^jjj !La» < .1 <1I <j j_A j^cj LaJLLc 4J&Jj i4wal 4_ljT L$jI £>jju 
^Lfl ,L_sSfl qj* 4_jjT ^1 : 4_Lo 5LljT L$jI ^^jju 4^a^M_c tLa yfcj ijr \£. k. m n~Ci L$jI <jja 

jlj-flVl ^ ^ J » 4 j mii LiJLjjb j! «, m mi 11^ iJjt-ilL CjjLJtJ t jl\ IjUb 

^ m^V 4 J rriilLl M^jLc J-J-C (^1 JL^-JJ V jUJj>ol 4»»j>L1q-) (^uLuail 

<JJLAJ .jLra-jl 1 Q ^jl 1 0 *S jKl i nJ 1 0 $ jl^ La-^jl (Jj-^i (j^Qj t.iJ-^QJ^Ll I 

^1 J-uaiJ Lc^>.j 1 <j t > t jl LUSLaJj ,J^_>ij djJL5tj fj\ L^j-S J mi nj ^JUI CjVUkJI 

.juojJI 

(l7^"'~ 4 (3^ ^L^i) 4 1 ^l j 1, 1 ^jjfl 4_>3^LtJi Q^JJJ . ^J-<-u J^O^^SLJ I (jji^- ^£5^Vl 

A ^y^$A$j& ^ jLLlII ^jJI Jj-lII tCjl LtaJl -LvV 
iCjLUj>Jl Jj» ■ JuJ Jjl 4 jjyjb (C) <jr <_u 4JS-j A (J I j^JLjj LlC J 

jl—ftj ^cj _ 4_^ojjVI ^ u ei ( ,n L-a mm ^^A^ - 4 i (in oil ^^oLuJI *Ll>! 

CjLst ,i LiJLlAj . 4iiLd! 4_!!j1 ^jLoj Cjr ^_fl ^4 lUtll dllLA ^ La _^tJ 4-Cayajdl 

^U^i LiJllA (j-u-J ^>£-Jj idUj jL>oj 4_ijjio ^ 3 ^xLa 




t hn\ jL£ La J£ jjfc 4 j 1. 1 4jC,j_aJiM CjLLjj>J! jl <jVl ufljju 

(Jl 1 4iM i J 4 y. i ±) JL_>- ^Jl t( J^ f <ij * 3j-ll£ Cj! j-Li-u 4 Ijln CjLuJuJI t J \ < ,i m < Jj 

I j_A (j^-Ij *4 j tr\ ^ 4 '^>J^> 4-j J i u -v. 4_iL>. jyj CjI m jL) ^ol ii uaJl 

4_j_fl (j^So JijLjV! j u*->. L^Lj>. ^jjLlj^ <jV *cjL_ujl11I <^ j-*-^ ^ 

\ i ny Lj^-Jk m-w <j| i4l"(jllj 1 gljt Mil lJi^jI Ju9 4 <i < »L>. 4 i i t a CjI m 

. 4_£lj_«Jl11 oLLl^JI L^jI _ 1 fllj t mm cJi^jt JL9 <Jj^>*t CjL-Li^- 4_i_3 jj^jJI 

Jl hi t "mil Jj^- "f I ril,l ^jjO (j' f^J^I L^l Ull5l JUU 4_OJ ^ fiL»LJl ^jlc I i^LjJLlJ 
>L£ ^JLl 4_£ j_aJl11 4jLu_^j jjj j 1 11 Jmim miU ^JLlIl jl j_j_^>JI_S .^Ju ^\ 

JjJtAlll ^ t-aLSjl 4JL>- ^ L$K jl J-Lt-uJ 4JL>. ^ L$K Lai < j^j-aj^Jl 
J mi £ < ; ( 1 1 <nj (jl j) j ^Jl Lj^L^>J 4_^jj^UI dil_c.j^>JI Lj I j U < X I j j iu Lcj 
3 j ^U; 1 1 4^- j Vr!l» jl ^ ^ j-ajlJI lj) a mi "<<l j>j jJI ^LJjJI <. <~ ^ j .^UiJI 

>«4jJLotr>Jl L}L>JI ^JjJ ^1 J VmiiL oLuJuJI Jl uiTmil ^Uu ^JlC 
. \ f U JSIjT ^ 4|immm,U 4j,^h<M,Vl 4. T till 2Ui 

l^j I jyaj j^y-A Lgj CajjLeo I 4_ij^_LJ I daj uaJL t—9^_*j j I jlj_i_uVI jyo ^ n ijj 
(jt jJL_u 4_j| VI t Lfej K mi j)I 4 j MtrtL ^ylL^ ^.cu I JLAj i j_ajJI 4Kmi a LaJLju 
JS" Lse-a JL^ 4 jU til *IJj1 ^ LaLMJkJ 4 m in^Al 4_j>JLjlII ^ in t a 

, . (n ^lj5llciLUjJI 

4 x jLqj j)_fl cjj-Ij La \ 0 ^aj (_uj_flj^-_^ (j—a 4 jJ.1 4_5_La-Lll ^j— >«j 

4^j>. J-Aj i(jLo-L>ij| 4-^oj^ "1 g j^il 4 1 Utl 1 \ \c Jjj <<i a ^Vj-A Jlj>- Ij ♦ <2i\ n 

Lj^SLj j>V <j\-*- iIi^jo jLii> 3j-til_j^u ^jl^>» ^il j-ijj (UBE3A) I V^^j < < i i 

j>Jj^Li-o 4 o ml I oAJLj ^ Ij i^^-lijj _ 4_^oj^Ll^ (- ^ 1 mJ l 1 * $IU«"i Ju£. 

lltj LiSj-J*] oiJ^w dJLLA c^L^ Ujjj JPW ^1 j-^^Ij SNRPN 

.^jljJll jjk j)_)j-u-u ^j! 4 h^ltl dJLA ^^^Jlaj 

^JLA J >•! 3j d_Ls j^o I *jlj £-Hj V i^lj «VI jjl 3a cdJj Ljr ic 

(j^>j 1 a 4 <^>jj_> (jj^Sv-Tu 1 A i/^ *j~>-\ j>^<3 uLj^Ljv jyi L^jjj <CjLLi_>JI 

^9 t CjJ_3tJ 4j| VI i ^ j) i u^ajjS ^j^o 3jL>»lj 4Jr t uli SjLc ^ rtlTi LgJLd tSf^ol 
tjl 1^1 rtiVI 4_jjJI jJI Cjl_aj—i_oj_aj^£UI ^j^o jjLul J in rtj jj! i3j jl_> CjVL>. 

lillj jya mm Jl>^lj 4 t i>> U Ju£. mi i^^La jl j_j_j»iJ l-jI m ^Vl Jljlj 4j1 

■ 
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mm Vj . 4 (^jj-aU Cm fl a j—^l 3jLc * I jufcj tCil ImiII CjL^cVI L y*\->> 
cliJueja, • j>jl-> ijOj^LlLa ^ 4_JL>* ^j^jj _ Cj Lo j^uj_a j^£LJ I jJLt-dt 

^rU-u->Jl (j^i I JUxlj t_2 Juxj <jl ^j_>o jL^LlJI U j i h J V j^fl . Lul j) mi C uiU j J * nj 
4JL-u jjjO 4_i-aj-a 4_jJ& ^yjh) mi all u_a2L->Jl I JUfcj . V I JL^I^JI J^>Jl jl i( j^_L>oVl 

. ^L«_3 £olj^>JI (j^-Jj t^ru^Vl (2r^H>»JI ju^Ij JLu (jU 4jUL> £r£-^j 

L$jj Lg-dJ^la ^ £>4J 4 t iM,l J)IU n iM £4jVI U^>^l LLx>- p mi t-fljux IjLfl 

|jl (2>^J M^f ciUj ^ (j^SLj V cjVL>JI ^Ut o cr^j . u^°' o^y^y^sj^ 

j-Aj . |jL>* Lq^jQ JJUJ V 4jLfl i IV^jjjj cr^l ^ ^ ' 11 3jJaj jJ^jj LoJUtC 

j>Ij-a djiAj ;(E3 ubiquitin ligase) «JV JxLAJI ckjl jJI» ^ ^ Li^jLh 1 £^ 

4jJlL>. 4ii-t. a L^L_>- Ji*.|_> Q^aL-C. <tnj mj l^jI^J L^J ^yjtill 4 jinj^j 

L-k\ mi**(^VI I jufc j rtl . Lxjo jjlj-j-iJIj ^ mi it I _L*ff j_ll mij I X^^j LT^*- 

u \c !j\ <j\yj\ lLUjl£j u 1 1 _ J->I>J ^Loj^LLa ^pal^-c! JjG . t^i j aLujJL^ 

jJi^Vl j-cV! Lol t LjLjt ^Lit_-aL) ^jU^n 1 a.j-f> jl" t c j j r Lo I n mi cjJLLA (jl 




<_j-Aj . LuljJ fjjjju^ua (jj^jJil 4^j^>JLjO jl t u y\ Cj lj_L.^-t5v J I . jLaJ! ^ jo 
jjfc J I CjI^ j a j^tl jnt jj 4 < ii n h Luo JL>-ljJI ^ n"<lj L<ujJ _ Ll» j i U <— >JL>u 

4_j_1j — <r^ flj 4 uuljJ j—j C Jya cdJli ^jj (jl— £ ^jjj * 1 frLa I J -w|j 4 i u aj 

LijIjj ^jLjj-jl ola ^jl "<t <>> a Jlu fj\ l_3jL^ La JLlC jJUj ♦ La j^SLIJ 

jJllJ jLiix-c in^ 1 o#J^ ^^-^ (j^ (j^fi * 3 Jljv !j 4 i in a 1 I j) <; <")j L*_<o 

(jrlih St a J < n ^» /yo VjLJ * JLxIj JU_*l>. ^ <jLillit^ ^Lo^n -v Lc^-B :4-fljlialU 

cLt-LjfcJ ^j_>.l 3lj_L> 4-iiaj^i ((c-jLl^j>>L)> ("it 4 i ua a j_<a 4 j ♦ j j V> 4JLuxx 

4a ♦■mU 4 t irifl Jya Ij^j 4 f-\ * \* 1 1 * Vj-A j-i-uo LajLLcj . ^jLc j^t£. ^-u£ ^jju Ijj 

(jLjl LijIjj ^jLSLa ^-uoj 4_Jaj^j ^jja (." 1 <i 1 ^ * ^ I j u_» VI ^jjo 3j gj 1 na 4 t <rta ^0 

jjjIjJI (itii 4ju»L^ ^yjl i_3j1jJLL 4j^oV| LMiJI Oj^jw La.Vlr 5 

dJLA C*jLj J-5CJ ^^kl g^l I (j\ trt Sj. Mi\g <UUV 4 ^ni V jL- ill j-fl ^jjs 

tcillj (jjLu . (jJjU! ^LjjI 4_j_S ^ujj 4 j im-kJI oLo^JUJll 4_j_3 jJLju (^jJl 

^ ^>^j ml ^Jl! ^ J ■ rtlL L-Ajj) ^jlSLa ^3 L^LiJI dJLA ^jt ^^kl .oM_ju3-jJ! 
^jja ^-^P (3^^ I aJufcj 1^ jtl ^^aAJI ^Lal 4 n U 1 U j SjjUlj ^UdjJI ( ^Lij 

^j-jj ,o^UJuVl fja ^j*iJI ^ <Jji^> cr*>3 limbic system ( <Cy 3UJI jU>JI» 

^4j^j I <Cjj 4j jinr <;LU^JI UuLu ^Vl 4^ ^ya ujjUVl ^jUllI 3j .*;< n 1 1 

^UKJl C^jViiJ |«u - Jjjjj 3 Li J ,M-vj Jlj-oI jj^Ij 4j LlAI>>- Li I j-^- ^Lus! (jit't : Ijjq (*) 

i I j tjjU cjI^j flj^ll j^jj j^j .S^jLoTU cjUjLS Li^Li. 4_l3 1 U l"< (^jJI (jjliil ^ylt <> 4j1j>H ^ 
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^3 <_>Vl CjLLljv. (JIG V j i>> r 4 a j mi U (j! jl Li! ^jL^ Ijl i(JjL>.i CjI oXjj 

^ylgfcaJ (>*JJ LjJj_%. Lo-l3 (j\£.Luj (jj^J i^jlj-l-flJI JlLa US I jlj .i-jb/l CjLLljk 

L$_l3 cr*^ oLA^ *J^-^ Lr^^ cr*^ cdjLjJ! <jLj 4Joj5tLo 4_u-oL>- 

. 4-l.lAj CjL^joI L^jI I Jlc 1 o j q 4 j t j i U Luajl (j^J (]/^>JI £ya 4JLjl3 4^c_l-uJ 1 ^ i ^ n n 

Loj-k: jjlxll ^yJI Sj^aU La^Ijj>. jj-LJuj ^1 ^ Jjiijj *(5^ ^Lli ^ Jjiij {^qs 

4jLk: (^1 Jj-jj V Lgjl La j) <; r ^JLjjj *L^jIj^w 4^1 IV) ^ If J^L>o Vj 1 1 J j <u fu-$J 

^Juoj 4j^tu 4j IjIjjI 4 <i ml LuLLj Lljkj]j_u ^JLc uilLufc <j\ VI 1( JjLL>J1 
<j ii *ty JJLtJ ^Jlll jj* ^ <.h<"h1I ^ jj_S ^jLj ^L-*J . j j > ii II Li] 

_ (jP-ll JuJjJl ^j^SLj {^Ij ^J-MJj-«Jj^ ^j-fl VjU (jui^l ^J_m^OC^£ J^_C I jLB _ JuijJl 

i^JLlILj .cLiUVI ( U JLxjj 4j^jV| (j-*iSJ Cj Lo^-u ya^jZ ^jL^ idllj < i j i gjj 
^yo JaAJ3 4Ji£. j j tj (j) ^Jl_jlu c-tLjVI (j-a ^oLi- 4_jx^j < _i j 1 La 1 1 uJjJLall ^jLs 
CjLcuj-«j^-S Jya 1 >r>jl ciJj)\ i nil I JJt ^j-C ^ j «j -jLS jjj . 4j^jV| CjLoj-iJij-jaj^JI 

.cjUVI ^ LLdj-Lo j *\\\ ^ 1 1 nj ^1 ij^jill ^ ^ ^ k j jl^ 4jLa 4 4_p»Vl ^j^l 

S ^ la 1 utj J VI cJJj.Ll.iJ I ^jia u (jl jj 1 j ojJL I ^0 ^ j i IjL^Jbj 

JLjjsl J 1 ^ 1 11 jj 3 jLxjlxi j x£- 4 j ilr> 4_lj^>»_) ^j^s Sj^Lill dJL^J CjLu! ^ ' 1 (_^^ 
Slj^al jrt_)LxJ jjSLi_u .^jJLlI ^yis JnUll 4_*-l*d ,^t<i tfJ^Laj ^ jA j>j^[ 1 u 

— t4Ju_u ^j-jj ui r j n <^ Vj CjIj 1 1 it <~i 1 11 jj-AjLc-C I ^jlj-Ju 

I jl^Ij (j^x-jJa ^1 * 11 <H Lot i j ^j-u^l ^ j-lji jJ JLwjJI j ♦ 4l£ 4jL-c. 

^ <_3>tL^I J^l VI L^9 V? i I Jul I Cm ^ iL? iiil jJjj^J 4^3jM^O ^jU 

J ^jtn<aj tL^j c j^J ^jj^Lj 4__xjj}<LlIL> CjLjI m 1,1 oLjJLiil q\ 4 n j -stlj >j 



^lf, \$ 4^>.Ll!l ^jj* ^SjLa 4 uLJo j Cj)jL^o» ^j^jJj tLfcljJLa L$J 4^jJu 

jAi ^JmOJ CA^' I (j'j '^-iJJ^i 4ic_uiiI1 ^ Ij t mIq JJlJLjV 

lUirt ^ * ^ ■ ^ ^ ^ ^ jJ I JLiiaVi {jjb <_dJ!i ^lf, l^j^-? ij\Jb\j-i dj^Lojj jj^-4.jj ^ Jl£i 
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liJbc ua a Jjl^J 4jL^> j-Uj UIjlj Jl^ Lu! SLjiLUI 2LMjJI jZJj 

^^Ul JL*k (Gendre) 4_ljL mm->J1 J^^-aJl Jj-^ L-* 1 ^ 

^! J^t^uJ 4jV i<U.t.b jjj g-jJaaU I jj La 4l< miU CmtAj 

jjj ^1 ^. U\\ rjVS IjJ La ^ 4 K mi U i^Uj t clUj j^-bj r 4jjJ Jl^J 

4-j_xO ->>^J Lfcj-^Ul dJ^JjJl j-Lo ^^1 <_pi>l CmA Mi . -f ,. < l 
<_ Ul C-<J£ La-Lu tlU t J Lois! 4j>-*J ^ljlJ ^ LiL-l^^LiJl ^ JlJj JnU 
l^n mi <jL£ (^jJI fjji 4 1 a Cj L>.^-_t-£D <~irtlV>l Lfcjucj < J miill IjLA 

j £.!_>! JJLo Cxl£j .oijlj^v 4_j j^ttJ LqJlLc 4 in A) j^q-jlJI {J ^2> 4_JLLLo 
L_4 jjfc ciJJjiJ ^j-aJL^Jl mi!1 (jLo^l < >f t i^ll c j^o <jt Jl^vI j r 
Lr i^- iCjLuJIj (jlj m 1 1 (^jl! J-^^j . ^yX. 1 ■ <d.y \ < rij^^ t j ^j^a 

^jL-j-uaJLa .^Lilll! eilj I Milt JU Jjl jJuo 4 n l"i CjLoL^IaI i uj J^tJ 

cjIjlJI Lol . JLtJaVlj 4_^Jl^V| 3 cjLl^UIj LqI <OaI jA^Ij t 4 j m.'^Lu 

^ L^u lliII L^-oil (j^tll LfcJL>.^ Ci mi t\ 4*1 mimII ^jl tillj 4-C.Lljud 

t L^j ^ mi ^ 4ls^i_4S Cul^ (jlj t 4_Ul£^ 4j^j>*j dJLl<k ^jLa i JLv ^\ ^j^-J 

Ml til ^j^-SJ 1 Cjl J M**( < it <2xJj^>.\ . C-flj It^ll J-X^uJI Jjuj-A Lik! J^J>- I Jl^ 

c— 4-LjAaJl jj-a a i j^jl-l^ { n\~ 4_)LudI t m i^ n > 1 j 1 1 r> < " <rt 1 ^ c-L^^Jw JjLlL>. 4jl 

(jt^>-^j— >■ ^^L_t_ij i^ ^L> 3l "i Sa ^1 jJ^Jl ^Jj^-^o 4jjl_3c_A ^j-—^ 

£yu\ i u nil ^ JUjJ (~<-»- i i^vlj 'O^J-^ cr^l ^ J . jjy-sj— aj-Aj 

^JLc ^c-Cj \ ^ VV ^Lc -^yjs^ . <L)1 mi 3lj-al /^yJj Cl<j {<u i^yi^\j^C ^aJU <_ < t.llj 
4_jlJIj 3Lj_3 Jjlj^w ^jl 4_uL CJ 4^>c-ud ^^^o Qj^- 4 o mi! m^ JUj^_3 ^ m a i 
jljjS/La o VI (J£J 4jL-^j j_i-ixJ i ^ "< !L^- ^jLJs lj « 1 J j *w 4 li ^'i a 



j-Aj (J^JJJ (jlj (jLtjjuaJI < U I" Vj <jfj CjLjjIU n ^JU^j JL)^_» LqjIj (jl^J 
(^jJl j^jVl i<±jJl». L*j dijJIj Oj-p-f <aj!jJI J-3l» LaJU£:j . L-ojfll J 

^ Ijj-i <- i « L ^ j In ! I <j? jjfcj tilii <MLj ^jii^ til Cu JJ 4jL_3 il j f L,^ ~_>.t 
:oL>uVI I JlA ^Jl L»j|j j j m<1 ujj) J ->J1 ^JLl (jrUbl^j cfJLi&j .4-ul tl uy\\ 




■ 



jJ-ud £jb (s7 l3 m£1 ^jU"t <d j <n t^ojJI (JlLo jjJuiJl 
4^rj > uJl Cj^Ijj Ijjj .4JUl£j ^ Amy 

SjLaJI 4_? tj"i < j 1 (jjSjL-u-S cjLjSLII 1 Ju5> j j m fljj Stl^JiJ 
Juu IjL^o (j^J tri c <yCLjLti£li I jJ9 jLj>ijl (jr^ 

Ljj mi) I J my j-Lud jJa (jyxill 1 Jufc j)^^' mi SlLU j 

(j^SL) L;r J-3w JLXJJ ^j! Jl^3tX ^t^I JjLdJ jjl <L_JLl 

4j^L_S_ILtdol ( llll "<^J ^jl 4 J If "> U MlJ 

L-JLLa JiLo t 1 0 mi AJ ^j-A 4 niVt LmjS ^SLstlll JuLflJ 
Jlj ^Us *^ Ij mi j^jLo 4 m ^ J«aj>JI mi t t iUII 

0jl mi a lj^>- 4jiiitJ La jiiaJ ^ CjI m>II ^^fl 




l>* -^J ^ ^^J^JL^ Cr^ 1 ^ * l-Lbj^J (jr i^*J c^jjj 

i UjLlij>. j-^alj I ( t mi\ i mkK.V a I JLjJLaj ^]^_Jj JU5t-XJ i j mi j 1 1 (j_ 3t_j t Lj£ Lcjj 

Lot VI 

J 'M^e-Jg Lr *-j_jia]l c_jLifcJuVLi pJLtJI ^ SjLxd-a CjLo^Ll^ (jnlVr ( ii J i_) La^l*. 0-U 
I m it>j ULaj l^ulaj jjlajjl fj\ (jr k: , 4j1 <ha m*i <y3 CjLq^LlLI 0 jufc 

JU>l_j (jt <y3 u>f Vj . j_tAJ J£J SjuJlc JL_^I ^1 -hm 3 iCuLojliJU 4j>JLua 
LfrJ 1 g A ij-J-^l CjI j 4JLl£Lo j£JLij (jl I Ju>. , i j U ^ys 4u| ^j-u_j>JI 

JLm^O (jlj (jl^J jl ^l^J <y3 ^JLxJI i^ya CjLajl til ^s^L^TujJ 

tSjj^JLlI ^jii^r *(j until ^-l^J 4 j until ^jIaJI 3^ aJ Cr^ f> 1 ***' N ^J-^J-* £^ 

dJjJ m.j Vj .3j-j-iJl 4Jjuu dlj Lu-3 ^JL«JJI Lof iLuljj JJutJj LiJ^Lui S^jjJLlLfl 
£jf (j furill ^JLc ^ jr^S^iuJl 4-j.uj JUa Jjj cluL£ L« I JLA j! i Jj_LoJI ^ VI (jLuVI 

LiJLiA (jj^j IjU <j>£jjj *c>d^ *^ U>-^ tly 3 ck>^ L — ^L^l <y& 4-» ij-^Jj I < U ^1 
Jjl>JI U iii iZjjj-L 4Jtill jtj^ii IjU S4jjj^c. ^j-jv I tLuiuIj L^J tgj ^Lui! 

^jL^j t^jjjjJ^j (iJjLo (jdtfao-j 4 0 Mil Jin rtll I JLA Jiaj ^4 olt "h Lq^a Cjlj^-allj 

^ VI L^J j^Sj 4 " < < a 4 j m i I> 4^.Lt-A 4-J-3 (jnVlj ^ A^*\ 

iCJj (j^ll i.u*il'lj (^JU>.yi CjIj'oh H J^Liw tlx^j ^ 4 n j >J I J_J itl^jJI 

fil ^lr J^o 4-Cj-a-3B_A JU (jr l£. Ja>« 4_>j <nj jj^qjlLI 4 t ioj (j-^J £jJj-^ jjj^jJ^j (j^J 
4^3 ^Lc I4J 4l>.L3e_4 (jl Ijj^ Jlo^ *tj£; U>^' oLjJ_uLcii j^-ljl ^ ^pjo^ftSJl 

4jLl>. J^aJl 1 0 1 «jj ^Lui! lLILlA q\ ^yS < v < « < nil ^1 J mjl ^jJ^JlI^j JjuoLj 

^jlt~JI fjLi J-jLoj jl n"i r I LiJLui . B^JjJL^ I it j 1 n o 4_56L-aj_Juj<J (jjSji <j\ fjji VjU 
B^JjJlII Li-Li-) ^JuSlLa jja I ^-ilt'JI ^jl *jJj->.VLj jl _ ^j-i-o S^jjjlII 1 <t uj i JLj->» 

^Jjlu ^1 jjjl 4j>.U* ^ Lut j-«1jlJI CjLoMc Jji 4jp9 i^lULj . ^y I Ju j^ol 
^L^jJI Lr J3 ^^_j-JxL_lI1 £jj1 .CjLj1j_j^>J| JU£. I j » j >U ^yLlj ^yJI jj_flVl ^I^jI 



VI jjouJ IjLA .CjVI <t'i m»VI jciuaj ^mLu 4J| j^JJ J-lojJlII pjJZJJb 

,CjU>1^_j->J1 Lfrj tt T> ^jJI Lg-ioi gj SJjjJiJL UJ>?Jlj j mi > TLa ^ J ^ J ^ ^ Ltai* 

1 aTi 4 L3L4J 4-J^J^X. 4jjjjJa_) 1 i h f L) L_3j-Lijj j in*>j ^ mWij lJlojj ^-ljcj (jJtJd3 
^jIjJlII L^J I i o t.U JL9 4_l3LudI JJ^V JoJLs ^jlt" II J<j t~< 1 oJ Lcjjj . 4jvLv jJl Jjuij 

* J>J ' ""^ J l1)jJ_JI JjoLjlIIIj cjIjI j SjLjJsj JJl^ jj-a! :2Lul j_lj>JI 

*Lu!uSM ^Lu ^j-* (Jrtktl) £>5L*j Lt-* LT^^ 4njhjJI)) (jjjjJ^j l-u£jj 

Jail 4^1 JAi3 (PJI 
4 * n (jr 3 1 / mi aj j j-ju^j lijlJa ^Jju ^ lr 1 < 1 11 <i j1 j i I aJuLc (j-^t-JJ 

^ < h <ij ^LuJl (jpS i^yJlllLjj . 4 K mki 11 iSjiJ^- (j^uJolxxma Jj>J ^LialSLo ^Jloj 4-jjlitIul 

I juA <jLs * ) X ^^jLuyA^jS (jc J<o A Tl ^ tio. ^Jo Lo_£ . 3^j^JlLI Lj^ejjju JL>JLl 

4-Cj^a jl£l>! £^Jo LgilLo LaLoj I 1 t^flj (jj^J 

<jl V) - o^>JI j-lt-o - L^LSj }U. Jjv Jj? 0^ >^<n^lt jj^MJt 4-tLLs ^ jlx. 
Jj » I j-a^u^MJI ^Ljj *L*j)JL Ljlas >Lk juu UjB j^L juu>JI 

^ jlj^Vl ^ LjjJaA AjL^iJI ^ <rt m,i 4_>Li£]|j 0f.\jJil\ pjju JaJ 

Lbjjrt Mil J 4^Lj_J I ^yn V jrtil CjLjjJjlII (j^^iitj-taj^ 4jt<ir ^ ♦ j j In T I ujI V*i\V| 

^ AjU;t 1 4_iUI .^jjJ^ ^LuiVl Jxjw LljJL j-^bjj I cJLLa ^1 VI 

^ j *i ml jJ ^_i^>1j ^jj-cv- ^jj'Cj mi . L_^_j£Jj o^jj-c Ljj jJ j ^ 

ilj^X. Ij-al t4j^iUI CjI Jj-ill ^ ^^1^ iJjLJJtJ <K j-flVI ^^ki ^tj t >UU <_ilitljVI 
: ^ it 1 it I j JlajI jl>. ^ 3ljl j Nrtlfii <L£jj-LaJI dJL^j 4_iULd 

*: <jr iJiJI )) 4 j 1 I ij If. < ii i j3j j j L$j ^<inii 4 <iK LLuduoxJ La Jbuu fl 

^ jrttjlj) (j-aj-^- JL^ JUL ^ tjjUH <_jlit!uVlj .«4juo JjusIjIu LoJu£. j^ij JlII 
4-^jUUj 3 j^Uil jj) jU!< J 0tm (4_JljJL^.Vl 4_ijLjLJ| 4-iUi dJLA ^jLaJI 

^JLTiT djjL^o £ja tl)JL*j Lo iim n »j . J^ISJL* 4ju^3e^s <"« < <nf i4_t>.^lJJ 4-t>.^Lo 
jj^sVl (j-A j uaj t Jl ^ Mill dL>ol LotJjJu I ^ 4 jjt jj ^jJ Jiill ^^^ufljj^Jlj ^t-UjJ I 
. ^JjuJI <j-A 4_^xjJLl L^ILud^j 3jjL*^q J_o- jjjUll JLlaj ^jl 4j^pJI 




^1 Jj-cooJJ jjo Lq-AJUvI j_-pl_jJl ^jVjLpJ i jl 7\ j Lcjjj t^jjjl lii'ia 1 i <i j I 

(jl J^J-^jJI j-jLLs cr i^- cdJj J-A -j-jLlj 14 j)~*X\ L_3j^iaJl ( ojSLj J-uikJai 

J^Lj I 4J Ju . 4jJlII^j I Jul "ilj ^jj 4jV tSjji^c, JSLi ^ ^ (jr ii J£ ^y-Lu 

^yJJ jj>-L^j j-Aj i 4 1 u <i a d)LcL_u J^L>. cdJj o^±$ . cA^I o-* cr^W <>*LLil 

t rtui"^^ jL-ti^j /)_JjJij (J-* 4_iLuoIL LjJajjJal ^ya < T > mill I pj-^-II 

I JLA J£j _ < rtj uaJU jjLLaU c-^LLa jjlfi. cryuj ' 1 j 1 ri j flj i <i jSuj 

aJUb (jr i£- l_jjJuj Laju£.j .4_otL>JLI jjjfcjJI £^>>1 ^j-a (Jj-^jJI j_x^. 4_5jj_L^j (JLlIj 
<— 3^ju 1 aJLltf 4j£LIj 4_) **n (j^>- \ ^jjj 4 j < (ulL ^L-aS j-lC OJ^f 

\~ Jj a _ (Jo nil 4 j ui r j-&y~£ 4-j1 miU uJl CjI j jjjfejJI j^al tltl ^-3 1 uaj! 
JL5 Ujjj i4-jJj^ J>*J j-^JU ^ La ^1 Ju-^J 4jIj ,g ji ((jr !Ll!lj 

.j^Jt-Jl ,»< 4JLk 

3Ljj>» (J ^ t >^tl J)J jc_>0 4Jj ♦ (^LljuJ ( Uj i a \J j-jJLuDJ Jj ( U £ . till j 

(j I ^1^1 < nj V J-Aj . 4 j.lc Ju-ujscj I jiiw 4 j j 1 £ya 4_jJL>. ( jjiJL>J|j J^VI 

CjLi ^ j (jl 3j^3 CjJjL^ Ijjj ♦ 4-j j <i in <a 4-1^ (ii 4_jLjj>. (jL)3 t^jLlLaJl J-stllL) 
(jLa i4_%_j-3ta^3 3j^3 ^ I t"n 5j rt t t,l oU ^jIjJLII ^ J scILolJ 4 Uj mi j Tl 



I 4jLfl i mi J ^^Ic *:La SjJ-SL I ft flj lj|j .pit JJ jl miJ 4jf VI 



L-A°yj uLpJI L-aJc-i-u jLa t 4-^aj <"n -v. ^JLc *UI SjJ^L C-uiJ I jl Lai t^j,.,u,u.>t l || 

JlaJ , lj jL£ jl jjj 4jI jVI ciJjJu U mVl J-C ( n<j j-5t_JI J>L. u£fl 1 1 j yjj Jo 

JLk ^] ^Jx. 4Jt£jj tJjuaLalJI m"*. p-Lu ljul 4_lAj V ljufcj .j-*Vl ^Jx « jjju» 
J-Ja 2LajL^£ 2Lajuuo J£ ^ j^=*J-JI J^Luu-£ I nUr I jj dJJjJ ^j.i^r .pJLu 
^yfcj _ jllnJJ J^a (jH^>- in j ^ t t <Tr m ^Lu-j-uj 4J>La t4-aj in ^J^- aLjll (Uu 

j^L. n^t Jjufcj jl Liajt jSUJll <>aj .Sensitisation ^ n u <nr"H ^ a uu SjjfcLLb 

LaJuX. 4-jaj ' " ^ ^JJfl cSalsLl L-J^L^ ^'(jy^J ' Lr^j-^ (J*^ Aj* 

4_\_dJ ' ^ 2 fl alj t 

t^oluiti! ^_j^j_u L-jJt-ui L^ic ^jllloj LfcJuva 4JulaJJ1 <Gi til jLii (LdJj Jjuj :4_ul_j^£ 

♦ 4jLJtt < gj jjfcJI j5Lui£ (J*^ cy^"' * 4 Jt nlnll Jlj^x^M ( ^ 4jla1II <?juk jl £a 
JlU 1^ < liflj pi «jJI Jj| SjJlaJ! I4I j}L_u£ CjLjI J \~>> jl^ ; L^>^' <-^Lal£jj 
J-*JLluiJ V L^jl^ lLUj J_*a .JcSuljlILlJ i(jnj 1 n.rar "iflj l JjaIJL) ^uIaJ :j ujlJI jl (-J^ISLI! 

* 4 j < U j 11 SjuLlII ^ CjJ_j>u L4I Juu (^jJI pjUlllj i?Jub JjuoJI ; \ q't A 

4jjJ jL^ Jl£o iJjuL^ uiLjl 3-A c_j;LfclJI jui> ^Ijj cJi^oj i^JlII J>-j-1I 

L yul\ 4 j , ,.L-uVl 4_lIVI ju^j jl£ jlo^ m<!l oljl^_i_^ ^L-jJ >i>-T 

4 j j trt til LMicU <^jJL>o ^^lll d\j j till La Sp. Jt~ill La . I4ILL-U3J pjlt "ill pjj 
S4_^Lu (^.3 Ij j tl jl 3jjJl^» SjiLc (4 j'tU <ll 3^ n til jl) jcJLl Lf,,i ISj LaJU£. 

J ri li j t4 j 1 i^ tU L^L_>J1 ^ ^ -c-TtSLJ I ryi i^> ttl jL^>JI (jj-^If 

^j-U Ji uajl tia^j ^yjfc uiLLi-A /yj ^Ij Lq_^ t L^JLa ^ 4_uj^LJI CjljLiVl 
Jj V L^jU t« d-ulja ^]\ 4jjLj^ < « <^r 3jLll J-t-aJ LaJU£.j . 4 j j « ^ 1 1 1 LMisJI 

JjjL^ J^j La jl_Cj_uLi .4_uL^£Jl 4 -ijLsu <Jj-9 <4j^jej SLl^ j-i tl 

3-4> p_ji*_lJl (jl jJLjjj . Cj Ljj) ^ m »1 1 (j-u J-^-aJ ^lll cLLI >nU oJJb ^-Ll 4_JbLlj| 
jt Jul (^yi^ ^-se-jJI < 11^ t jj LajLU-5 i^LllLj .(JlLl uA,\ ^^Ij-i. j j %j 
^jJI Jj j m ttL u nl"i U ^.n ->JI Jj 1 ua til J-*-^jj tiL m,U jLa t <--JjL£ 

1 a.lir 4_jL_3 tLiJJli t ,< nt t'<~>\ I a 2_j5e_) ^ lr. > < r\s j*J '» j -><tl iiJ^ sej 

jl <?J^Lajj JjuL^ o-J Laj ,3jJa -^^3^ clL jJLl jLa 1 4 jj a 1 1 j^ m^JI ucjcj 



^ jJb j * * \\\ (jM^u£ -£-A ^ Uy*-^ ^u£>^ <jr^5 £^L) J^*- 1 cr^ l^lua^J 
l-1 ^ I ^(^j-J>J 1 Ijufc ^3 f.njj . lILI miU 4j^-ojj c^LljusV 4_lL*jlI! fjja <_JLII 

. ( *\Amp) t^JI 

uj f I j-A L&^j^j CjIj»jju 4 L ill 1 n oj^Lqj^ JjuL£ < , d tSu$l 

: ^lfco. ju j I l^j<i 1 11*1 



t J 4 <iml Ijl mi a jtHflj I jufc j 
t j <J}LL*j Jjiaj ^jJI juoVl 

^JJ c-L ,,aU j. ■ r SjLiVi jj^ul ^yk. J-«ju in til JsLuM jjs> jIj j 

.^LlI! 0 j n n * 1 1 

(J_A J J t-J ^jLj (CREB) U_Uj-£ ^.Q miJ (j^JJjU 1 liojl 1 U mi M £ jjj irtj^ 

jl 1 & <i j Jlj Lj u» oj^ /yj JaJullI Jf>. Mill I jut 1 m 5 i j ^ylll CjUI ^_u>J|j . 4 K u» 
(iJJli u < li iij « 4,i mi t La j I 4X-L_u (j-a jJl^V L&^£jG ^jtn"i 1 uj V LgJLdj i *Li-i-ul ^ 1 iuj 

(jjS JjULJ 4jLfl I JU^JJ iCjl_Lj->. Jj.t nil t4,kl J 111") JL/X. <— (Jj-£ (jOj^J <jl 

iSj-^ ^— >1"*J > IjlCa 4_lxj ^liJI ujli_iu>JIj «t '1 1 Mill 4 rtjUjj J-SLii |Cu-uo 

^ cJio y , u aUH uj ^ f <->L T : m,I ^1 J^j ^1 (CRE) 

jLai! (jr Ju£Jj iC>j~LLA 4j1j^j 5c l^jfi ^yj! JjJU <jV u^jLUI j_3jL-u ^xjusVai 

j-A Ct^jil ^jL^ Ju!s 4j I iUj uU Ju>. 4 rtj *h1I ^ j-^oVl 

4jtulj ^jl pLuJ ,j\ (jylc SjJuaJI L^jJlI CmhJ dj-^LU 4^l3 4_>LjJ ((4liiJli))j .«4 U 1 1,1 tt 
l^jjJ1lx1\ cAjuul.9 1 1 f,i ^ 4,!ii til Ci-Amh^Ij . 4_uLj^^ 4_aJuu» 

U->lj Ml u Ut") ^jL ( *1 mi IlSu «^jlt j}\ Ujlj^LU)) 4 I 1 nil 11 ^ d J-Sulo Jjl CujL£j 

^jSLojJ (^lll ujIj 1^1 -st I JLujjI tl^gltTi 4 Uj i n) ^»L^a ^Lui^VU C < < <2y£- ujLjJ 

((4_±j^il)) (.".j <t ..mi M^-i-l CjIj_^Uo lIUj cJj Lwo ^jLcj—iojj .^L-^II djuA *l j! /yi 
4jIjj »1 cixl ">j-« LiA jt-^aajj) ««4 ^Trlnitl)) j «413c_a1I))J i « 4j_alJ I »j i((4a_i-uLiJI))^ 



j» J" 

4jL)jJI ^ pjl till cj! j ^yj (Juio^i Lo ^U^l j-Lj (jVI Cr l^j .((jLcojV! 4j I jj 

((Jlajuj)) ^pJI CjI m^II (j\ i Jjulflj er^>* - u ' "I ^ .jJaLiaJI t_iLjJI I jufc ^ 

Ft 1 ! 

c_jLjjJI IjLA SjJl-oJ 4 j ir>Ua 4j^ju3 ^Utj <jl 4JSL0I jJ 4jLi 1 j / ^ ^JJ^j Jju_<_J 

V i ^ X Ij t Ti <jf I flj 4_iLjj udJ ju J^<m > (c-u^) (j^-jj^-u ^Ukll oy>^\ 



^ (_^Lit3 fj\ pjj L J O cr-^ L^JLP " lf (jjJ! l£>^^ t-jLjjJI djlj hi-w ^LL>iJ 1 C-UJ 
iLi-tAj LUIj-Sl ^lo_juJI ^ Jo^-ij iA^-jl-J (j^J (jl ^ Juu I ^yfcj ! 4_j_3 1 jX. ^jjjS 

jj) ^ t » U (jr^JtP' lP-* 7 <» .'11 Cy* jJI frbo-ai ol^ir Jgj t^tL 4-K m.U ^juk 



CjIj^ JLfl ^Jul _ tiJjjl (jylj I t _ r Lajftj _ 4J^(j 1 n t « ^ Ju t » (jjlil 4_Lti>. ^ ll A Ju La lj*_u£j 

< <^ Ij t 1 Nt ^ La£.1 jl Lfc^aLj^-» r u JL9 t I i 11 JL>J ^j^O 4 111 0 (jj* 

. La 4-A^iaj r ^ c-oe-aej jJUs : La^jLa ^1 3j^-3 ^jSLaj^/ tlxJl^ La 
/ ^3j^l jJI t Lj^jsi J r) 3r I jCSjfc 4jj^Jtja <~( 1 iijl ^ysjji^j La-ii 
^JjljJI CjLoJ-jjI^Loo ^j^o ^ j <y <nll ^^JS jjJ 4J i^xJjS lyd^jj (jl ^jjJJ^j Jl^JLaj 

( i»"iCi LoJLxC Lul (jiaj L& . WjljJ 1" at > a < J£ '^J uaj ^ Lu 1 1 < fc > at j 4 

LuSLIj tdil M7-.ll (jl j< U ^--i^j $->-u t L^j^x. (i.LLi .1 1 q\ Vju ^ I »**( ,1 <— oj^ 




L*£j . 4jjuoL5 4»)juud jLaJI c-uj^ lt^>- *t j >- l ^ Bj^LLa oL?-^ 3 JjuUL c<K < Lj 

^Juj (jt^ i4 Uj j njtl ^JLuJI j»L$A Lr l^. BjjLa Jjlj^Hl aJLA ^jL^ i4j JjuuJ! ^jSL^j 
4 jlo r />-4 £jj Ijufc^) 4_ >.\ i i <i j>l <i \ j;UI Caj>o jtj_j_>JLl lJu-lcDjJI ^jj! 
. 4_1£LjJ ^y^\ jjk ^LlLd ^1 j^Jlu jjf j I (^jljJuill ^jJjlj t_)jL>u ^ 4_u-uLl^ (.<jjt"i 

till j J-Lajj . 3^_j_jLI ^ >J1 J<i r c_a_2jj I j— Aj - l-a-j^— ^ (j j ^il n^r ^_Jb L^i 

1 U uu VdJ^ UHH?" O" 4 ^ bsJ^ 4_SjLfl ^jJ_*j 3jJL9 CjI j ^Ij^-U I ^ i < r>"i 

(0) 

* L^^" 4jv^j 

^,1^- 4_ujL_dJ toi_jJI C-cJj-^ ^-^3 . c_u^_£ CjI t j -w 1 «>> j | ^ mi jll (j-Jt-J 

i.ujj 4 *i jh^ fljl ^ If <5 J C 1 < <ij I 1 ^ I r> jl^ 4_I ^jl VI < Y^j_4j/j^a^£ 

4 i> < r^> j a . \ *\^j_i-u j^QJj-^ S^ufuLj-* l-j-A £-dJJ CREBBP <_J <_J t—U^-^ 

t alpha-integrin ^jjj y jj\ _ LaJI 4 >->-T 1 u*i\ )"\^^lm^a^jS 

4 ^-3 ^^ic tiU iVm 4 ^ ^1— iJl t _ r j9 Cr 2_L>J! l_j ^ ? 4 — AjJaJLo ^j! ij 

L^fui^A (jLjjj ^ ^i>JI t_ ) ^ Ij ^-A t. ^j! JJLUJ »4_ijIj^^L11 4^oJLuaJlj 4_=tj|^Jl 

Lujj_LJL) ^Aj) 6f> 0 I II 1 J^LlaJI L_>L>jJI (jj* i h\~ ~r A f\$JL> (-dJj lj_>.^L>.^ 

JjLuJ)) L^jI uiILc Loj im ^,1 tj 4,jh mi Vl Aj^oLsJIj (( ^JiVjjS 'j ,j ! ^ ^ j i u d Hj ^^rttl ^ lr 
4jI_Oj , ^l-iIjj. i fi j 'qjj-jJl ^ylc Loj o r Ij-A m^j-IaIjj i^jl ^ i nj.H j-lISJI ^1 ((^jjfcjJl 
3 Ju J_Jj 4_j <yt i a ^jIju L^jI <(4lLaiII»j o 4_u j^LII »^ « 4 I ,j 1 1, 1 » 4jL>jJI 4-j nil 



\1 (*$Miy>$jS 



IjjJ Lgjt J Jljjj tt_j|jJiJl ^1 i.a.y\ ijr ^ L^lc j-jUU t(jjjj*JuJ _ LaJ! ^ o.^uJ 

J f^irtTljJoLil j *1 ^irt t1» I ? j>- (j^J 1 Jut) (jl .j-4 (jjjjjijj-A pLiliL J^tu (^^l^- 
LljLj llui iSj£1jJl j-uju LwuLv B^AS" O I jmj G <d ^ \ j*j-i-ujjaj^ 

* *" " , 

,SLsc_3 ^jjte-mj 1 ^Jrr (JjLJjj tj^ - «4jjIj^>- 4woJLjlo« <jry*_j 4 U Mj-a 3jljJl_>- i n i 

4 4 J, i^l (j< Jj-JLlu J — Ic V| t( J jV^i i) (J^ULJ V < ** n T ) 4jljju (jUJ^I IjjfciajJ 

Jjlj La I . ^lCu (jl <_jL)JJI ^ jtVrr nj V i4 <nrtV*ff,l 3jIjl__>J! CjLj^jJ cr-^J *^-i)L>*^ 

lILIj jjljj . I 1 flUrL^ SL^a j i_jIjjJI <jU <cjLcL_u <JisMl> 4jj1jjJ1 4-oj.mH 

4jjJ^ 4_uIj i^jL) jJl JLflAJ idJljJI J_d 4ji^|jl>JI 4jaJu^J) ^AMjj j] *5jjJUL>5 CjLlLujJ 
4J^3_j_uai) 4j«lJI „ Gr. ffjjVjJa)) (^Jj i^lrv dJli-A (jl 1 JlA (jr uu_9 .^IjlUI LT lfi 

^u-^j 4_>J, 4 t Ld_jj h _ijaJ1 4£uuuJl ^yz ^JjLij 4jLj3 ( IVlxIi LjJLv! ^Jjuj LoJlI^ , CjIjj j 
Cu\£ L^j! jl ij^fl CJ^Luaj (^l Jc*-^ ^jSLj (*J lLujw 4_^Sot>» 3JLjJl_x u^Lij t3^*d 
4j^aju3 j^>.| ^ff^jj tSj^ijJlj p jU" 11 4jji ^j^Sou Lq 1 JJb (jl (j,!^ ^Ijl jl^ij ,LJuujal 
CjM-^J U- 4 J^C in Ti «jjVjJa» 4 i> 1*S (jrijti 4 i f fi flL) ^j^lli ^jl < nj^ J-jJtJ 
4j (JAju L« 4 j ^ Ijla (jl ^ju^I^JI (j>4 * 3_s^Juca CiUj i inr ( jrU Ju^j J) ^ ^ tjJjLuut 
(jb 4 ( j£. <a » II i ^L^J ^jl V JL) pi JlxJl ^jLj j. t .nil IIilSLaj «Jrt a\\ 

IjJlI ^^Lftl Ijjlx^j j»3 idilli Ijulaj t(«^jLi3 i (jt jj j )->J1 ^j-j < fill ^pjj Li^JjJLa*j 
^jpia LjqLqj iCiLqjo (jAj ,S>j^1jJI «(j^Lj)> Lojj iBj^ljJ) j*>Kj ^ jJsjj (jl ^^Ic 
(( L_al mi 1 <l . ">LJ3 )JtiJl I Ju* ^ JiL^Ju U^-i 

(Jj_fl jjLlA 4j1 Lr lt iSj^l jJlj ^ylt'ill 4jj^jjfcj* j *i )V I lIjLcujjj (jU (jlaj^AJ) 



<±jjuv Lgjl JJUj 4jU f j^-Aj * Jj^LJI (^jJLl Jj trt^iH ur 4-uuj 4 jl o r ^^dLv 4_>-^j 
< n "sll ^ o < uJ 4 j n ^JLI 1 n j o f nj .2>j-£l jJI JjlS* (jr^ (jr^!—*-^ 

jjJa ^ o . uj Cj? uajJl *!j^>J Juvlj (jjtJI ^Lua^J 1 hippocampus 

j^Vl jJL&mVI ^JlJI (jiu£JL> JojJjjJU (^>juaJll fuJ L yL.) ijjjal 

CjIjJLj (jj-aT Cxj^J ' (I JmI » 11 4j>Jj ^1 4_iixoLiJI 4jjbj Juu 4j « Lj I )) Juu 

^pJI (4j^ irttl 4 4 i <tl jlj 0 "i 1 11I ^U*»»V) ((4j_4j^J1)) oIjj) 1 t<~i*\\ Jya j j i*S JJLC 4_j_3 

s .... ■* 
jLjj ^JlB Ij j & <^ (iiVl y uaj ^yljfc. cdjj 1— jJL5cj <j! Loj ♦ ajLjj ^J^J j-a^tltl 

<jt (J^Uj «j *» 4-*l£ 1 m iJ (jr^JL? Ol-^ 'cr^^Wj * J^jIL ou-Jj 

j-jiilll <jl VI ijrUjVI <jr\j SlJoLjjI Sj^li t4j>»jjb 4_ii>. jljj j^JloJ Lt <Ci>-j 

^Hj V 4jI VI t Ifrui-flJ 4jjo^J1 4-j1>JLj LLxaj^jO J^IbtJ L^jB ^jl^ ^jlj j-st-> ^jLua^ 

i^juaJL j U^jt {jjLc. 4-j-j<zj^}\ 4 jl^iJI ^ iJraj^-A <Uj 1.1111 Ijjj ♦ Jj^LJI 

,j-5tJI <j\ ts^Tj ^j-ttji o^tj 2»jj-«-^l ji 4 flKtL LajIjj ^jl^ ^jVI ^jSLJLl 

UiL^a Ijsl I JuOju ij^t-JI <j$Lu£ ^Lu JiLo 4J1q t JjfrlaJ! ^jJLl J^xilll 

cjM^jJIS L>L>JI jpu LiLLiil 4JUJI olxjt ^ t dLLHl ^ya j-jJu ^^k. 

i Jui^laJl ^Jilt ^Jie. Jj tnlll ^jj^j j^juV oLjjj aJuVI J j «<? 4 Cduauhll ^j^J 

Oj AiTtW ^ (jr^ (jr^ J-^» V Initio oL^JL^ . ^-Ij-A (jLAj <5^ljJI 

^^w^lil) . LoljJ j^yS (jji-jjj 4jj^jLI1 ^ i <-T.a »tjir.i^» Jl^-^J a^±xM ^ + j 




t>uL5JI 

L& J^jju (jL^j * l .(j 4jU l^jju^ ^liiJI Lot ,<l>.Ijj <iioL>- ^pj < £j j *** j-U. 

^j! c_3jLu3j Lx j^CJ >^>J CjI J (J-JLsej (jLSj *4ja_>J! Cjlj-aJI jljljJI ^3 

ij\ tjlrm nj La-Aj ♦ LlAj j Jlo^ ^^Hjv i( yA^j}\ Qja J£ 

CjI jlm J-juaJ cJ9j ^**< ^ LaLaJ 4 tt <>>lj 3>jj in) I o "itj <i U <jja CjI JL>.| j^ju 
(j! jjuuSkB £yaj 4jjL>JI CjI JL>.Vl ju (jit jtrmnf LaJfcj . 1 ^^j"pl> J-i^ SjjJuua 
3juJl>. CjL^j A>j^j ij\ tjlrTmijV I o (j 1 j . Lk^£ Ju La^i-a < <1Uj q] Jjlj3 LJoLoj 
LqLljj (jf jt ^ J£ 4jLj^j La jn> n. <L>.j j J J ^ * jtVi < »jV 1 g 3 . Jjols ^Jll 
(jl ^jWnnj V 4_jj Ju>0 i(l rt^Vl 4JUJI • I -0 (jr^J -C^-uJI U-^J^la 

jjtj ^yk. dJuJux ^JjlLj 4jI£LoL (^jJI 4JL>. ^ 4_jjliJI 4JLJI 

I JlAj _ L$-al*J Jl9 4_j| jJ^ ju ^jU" mjV i L^_i_b 43jL^oj Jkil^cjj LaLc3 JLljv 

cjL^jJI ^ < nl'i La ^ J5^ iii jj 4— ul^xVI oLj^jJI ^jl Cj _L: Jju 

4JLI3 4jj t t/^\ ^^-vl CjIjL^-aj 4jL"^J1j 3*.!^_oJI Ij) 1 < >."i<l j t4_ojj jdl ^1 t_jLfcjJI 
ji m v {4-£jJl1 l.t J-0~>- Cxjj . 4_j*>LjJJ 4 a i~iVLj ^ ( » a 1 a J >r j . I j h 

.-A oLLc (^jJI « rthll ^jl tiJJIi i^jrU-tajJl ^ jJLusj CjL^JlII ^jL J^aJI 

jJI J A m ijj jil ^ ^>f>-^ I drS 1 -^i-^J J-^ •! -uj-f 

Lj_3ejjJU IjJLj-jloj (jl ^yJk ujLua-cSfl »i <i lr tiUli t!^>-j • L_u)_^ *\ .(j (jnn'u 

<^jJI >^ ^'J^ • perirhinal cortex 4.j ^ ,,ntl Jjj- La 3j m, ^Tl jjfc juvlj 

jl 4 jo ,ntl 4_j_a^cJI 3? 4jj uaJl jJoLJLl i>a 4j m^ll oLa^Ldl 4_JI J^y 




. ll2jjo L^jj^J cia-uj^lll ^LajJI ^JJ l<1]j Juljj t(jr1 trt~*W ^1 LaJuu CjL^LlII 
3j mi Ml ^1 JsLaj L$jI-3 jl j o ~ < »«L> 1 ^jlr JoLij>JL> 3jjJlj>. L^jf j < j r I Ijlj 

. Dj-^JU tn"i inj LcjIj La ^j^V mi j) n jl" tLc*_iJI ^1 4_>.Lx ^3 

3j mi rttl ^ moVI , \ in H ^ytfxiJI jjja Sj^l jJI JJL <j| J^_1^>JU £y& jJL_jj^ 
jj-aiJI 1 Jufc Lj^Lx (jl (jljj-^JI £a ^ Justin !>LlJ £jJ^*j 3juJU>Jl 

^Hp^> 4JLi^Lo ^jJIl-JI tcJII 
4 jLC.Ij_i!l (j^ita ( jja Vjlj dijLtjJL! (jjo CjUa— Jjj 4_> jJU (jLfl t^-^il j nil L-^jfcj 
i4_i_oJu^JI J<^ nj ^jLUI (jL£ I jlj .LljLalj->.j^£Lpj jjja Vjlj CjI^Ij-j>.^Ll£ <jj>_j jjfc^ 

tjlS IjJj . jutJl <jjsLv1 4_j_a3j 4JT (^uaJj jUjVI 4_Lj>ii 4JT t(J ^L^s Jjur£ jJlLa 

jjfcj SjIjaJI ^j-a 3jaj^ jjjlJLa jJoJ j.1,1 (jli t4jjlj^>JI iSLixlJjjJI ^jjl Jj-^J j^jLflJI 

(j-«uJj (m£^J>>T 4 jM j 0 j S jlj-^J *4 j unf Cj^LsLjj t4 <il"t V a CjLLjjj^j <jja 3j j "t ^ 
i _ r imJ j Mi t"n ^jLfl t<J j-jo-s V (jJl 4 mi >ILj »< ^ 1 1 11T A Ijjli J^J^I CjIjLuj-^^jjJI 
j-jJljj Lo-Lu <4 0 U Yt U Sj^l j J^lit-jJ tiLLill! JjlOj LajU£, i4_x2jj OjIj ^j^>JI 
OJ^nil JjLfi i3jj>Jl (Jj-^J (jJl 4 j > ruJlj Laf ,4-sellll ^j-a llajt 4£-jjjlJ ^jJujkJI 

jK_a! t &j i >J I 4 0 1 11I ^jv-^j V ^yjlTi < 11I 4 Mil j^j i 1 \nr a 4 j t i<i til lZjK j m,i!I 
4_3j^Lu 41jLujj Ann ^ n ->JI Uin t^j ge uaJI 4_^jJl ^lr 4 "j h jh_ftJ j ^1 j n r 

L^J 4jj(jVI 4_tcl jJI SLpJ! (jl Jju-uJI J^j JJUja * 1 < «*t ^jojJll 4_Li^j LLu^jO 3jJL3t>o 
^jj^jJ^j dJjLa jMQ j*w (jl VI . CjI M7<IL> 4_jo^!L>JLI 4j^LuLajjjVl 3l_L>JI j^ij Cl>!^_yj 
^JUk (jl iciUj (jjjjJLdJ ^Lu-tiJI pL^jJL (jjloUJI fjua (jjjJL^Jll (^^jkIIj ttiJjjt JLfl 
4 o j o <^Ti 3j^_>. Jjaj VI Lh^ (jj-^J V jjfcj tCjl_Lj_>Jl 4 rtlVi jJlLfl t4-jjL^ 4_jjLlJI 
JjljuILjJ Cio o ir> 4jl j-ll (jl (j-« 4 n j 7t ">JI c-J CjI m j>JI < . < *i S JL^J .^j In nil 
4j| VI .4 ibJ -Jl Li-^^Jjj iU CjLjJUtlJI JLvt ciiij 4-Sjji* j^ujJ t3^x>JL) 

OjLUI 4-o>Li (jl ,CjLLlj>JI CjIjJlaJ t-cuaj j-A m^ A ill jl! (jl ^ dJLl V 

. Luaj^uiJ (_j, Utj ^ylLo JlS ^jjLl>J|j . Luaj^aj ^ Unj (jy IL<i l-9jju 4jI In til 



■ 



(jrJJuJI dj^Ljw J^S jJLl <_5tJ^— il ^fllT) (- fc ij 

1 flirt JL^v j jl ^L^jJl 4 T< ^ ^j-C \ i i j <n LLtxJoJI 

^1 fd\ oljL^ 3j^1>JI oUj , ^ til **«6 l e?bjJ*-* 



<ya v^-^ i' ; 1 *^1 1 ^JlAJI 3 >r ,n ^ . 




) • ^ * 05-^ 4jL$J> JuLc < iij^SLJLl 4-j-La-pJI (jl Ju jJ I ^J_>» ^j_5tJ . \ n j^J 

^Vlj .4JJLJI 3jjjJI ^ 2Li>. ^o^ L^jL; ,2l^ ^1 ,ML jjuJI 

L^l >JI DJLA ^-j I Jl^La *«4_liDj Jj j hi *>-^ ^J-^? O' J^^JJ Jj i > 

jl tjl {jr £ 4— ^jj-ll tj ^-Aj J^_L>JI Ji^o 4j^La_i 4 j $ "i < <a ^jJlIJ 
^LLalLa LtA ^J-uloTlI I ^ , 3 j^tULo ^ lntn*it,l JLxl ^JlIj J-^t-iJI CjVIjuIj Jix 

JL>* ^1 iL pLu JUxu>JI ^ L^LkJl (jrU 4^Mjl!I jjl 4-lti^JLa * JL*. Juul ^1 

Us Juuo t ^jjl tTu ^jLj Ljjlaj ((IjljJb)) CjjLitjl LqJLLcj t4jjj-^ CjL}L_i£ 
jlj—SJ l < U i i^tL (JjLoj jij— all I JLA t4Ju-u ^jj ,lVa 1 • • ^j^o e-ij-Jiu 

c—jjUaVI JLoj3 : J ki.>J1 <)"<■( <i a <jr^ L_t-xa Qjl «-Iu ^jLj t4im (j^-iLa 

^1 jt .L^UkJI 4JU. ^ A^ojiij^JI L^UJI ^1 4* 4 ll ^^^^ 4 2uL»VL» 



^jb^ ^ya .13-^1 0^ L-^j l^-^ 1 * . * "* ^ L**! i-^L^-JJI £5>N 

cjVlJLi <jl Ju*o t LaUl t LilJa5^ *^Vl >jjJI (jrit Jj^jJ* LiLi^l j^sju 

^. m J cjVI ; /Ml <CLa *Vj t^H^ij cjVUiJJI VJ LilJj 

i JL>- (^f ^^Xc-J * Ifl inn) <jja jUt5V1 JuvLj^ 1 4_ya^jj^_>J ! Lj*>L>J1 ^ jJtJ <ji jAj 

iJUuj cJu-eaJI ^_ptJ 4_lL>- lLJLlA ^jj^j (jl ^jj J£ ^3 ^ j 1 u t 
.^jLLdjujj 4_jU 4j 0 r it) Ls tiU J 4alu ^j^Si-Lui^ <<Lj1_>J! ^JLA ^Ldj] nVt 

(J-uL*IijJ1 jljjl ^aIj J. ^ i. u 1 J * ^jjUojj-u Ajliv. J^ptJuu-u t Ju Vj 1 L^jl cTjJljvj 

jH l!jLLlj>J| (J^lJ ( jja <±jjJL>J1 J 4^_ii>JI <d*Jj (dJA 

(jja ( ^jLLaj Mill 4jlj1jJ I 4. r^rtll f j£. Jj-ea-oJI IjLA LjjjLJtJ . W^^jj,^_4j^£J 3^_j-uanJ 1 

tjL5 ( *t ^v^ ^Lc ^ ^jUo^j^JI LT i£: l-j^^jJI ^j^uSLij jjLulJjj Lajui£. 

4jt-LbljJI 4 n -nJI IjlC L*jj3 t^Jutil IjLA 4 jLr ^j^SLj La ( _ jr JL>- <j^j3jju V ^LjUJi 
Ci <jo-i T (jLLd^_4_uJ1 CjVLjv ^Jajlj4 (jl Lst-tialj .i.*ijJ Jo j n o JpAJ 4_jI (j_4i 

4_L_t^k_>Jl ^jUa^wij ((^j^jL-cij)) ^2>>- \ jJL I ynlalA (jl5ja . ^^jliw 1 ^ g idJJULjja 

■ 



fUb Qju&\ 4 * miLj j\Lal_t_ll (J\julo1 1 ^ ^1 j <> j^j-iill < Lj uaj i o Lu i^a^t ntl jLs j-a 
uaj))J i ^1 < mi^LI ^paj t~tl 4 ae j **m cillj < I o j m<j^-jj& ^La_>-1 I ^JL j-aj 
j<i < nil ^j^l^w 1 (JL^c «c_»Luaj)>j ijjL*j-*JI jrtJVJU jja «LjjJ1 jLLa^-oJ jjJL>.jJU 
dJj j mi * (Uj-^ cilLlA (j^SLj V Ju9j mi ii <tVI 4 4 r n rt) ^pSjJLL} 

J mi 3 j o t^> jj 4_j| Ja! -nil j-a-3 <l_i^>.j_^a jL£ jj 44jSUj iOVL_>JI 0 Jufc j-u 

.4jju1ZLJI J^Sj IjlSLa .^IjjVl ^ ^Lill jU^JI 

pi 7- "lij I jlj>.? jus toLjtjVl j-a jl i ii al n a (jLL^ oJLla jL£ 4_j? 

La jjfc JjVI i U->J1 (jL^ » jl^aj inil I f o ^ a (jr )3 Sjjj ^yJj col 3juju>. CjIj i^ n 

^ ^- ri H J 1-3 JlLo tjLLsj infl < ,«„,! i,nl ^^jJ! L-tLcl t.inVlj C-tLjl flj^tl j^5 J J ^ 1 1 

LaJj Lo ( nhl :5j jU^ SJUvlj 4.^ 1 mi a 4 ii ><n 1 flK L^-j-fl i o UJ ^l ^ » '"^J 

.oLLlseJLI Lub^a jLtoj^_u_!l j^^J jL> jLai>.Vl (j-u-«T J-I laSLAj . I JUJul 

izJj] jlIa j£. lj j£jua c^j J$ t ju jl2 jl£a 4(jy jLi]l ^.Ul jL^VI La! 

^ 0 i oJ jjLlo^ — i_uJ! j^ ^yaLS* 4jLual1 4__>.L>. jdl jl )\* a \ ^Lc <j-"JJ jj J JJ 
JaL>o jjuoavo 4l or (Jlij .4 4 jImi 4j>.L>.J ^Jl (J^S>jJll J>*^ (J I (j^^J (^jlI!) 4_4^^j_J1 

mi^I diiii ^L La jl£.j-tuj . 4jjj(^i iiLiii Ijl^J ^>a£- jjuLailllj «LlojLjJI 

JlU tjLLj-j-JI j^o Lk^xub CjI^Q uilLtA jl Ltiblj t4j^AaJ1 4_i>aj^JI oLuj^-anJl 

(jM^jJn m^jJuJI 4rtjn->Jl ^ jjfc Lu)^ I^ i imi jj^J t^>-jJI j-tC jUs^u 

dUli Mj La jLcj^uj .(src) cdj-^j jry>. j^uiLi jVl tjUoj-^JI L-aju t ij LuoLx 

CjL-o^j j n tl ^1 olr JL^tj i^jS- \ 4_pojj CjLmj^-j-S j^a (( 4_j^ojj CjI L -vm 4_3^_«_a 
oLt-»l ^aJLi < An )\ ) ^Y0 ^Lc (j^j 'Cr M?* lP^J^ 0 (jLLj_ouJI jl (jujjaT J!Lo jj^jju 
1 j i njj-jJs 1 n jSLj «u£Jj-4-u)) jAJw jl mm^I JLlc ( <nr ^J^. L^lj jLLs^-i-uJI 
. Luajf jLcujVlj jljj-oJIj ^L>.Jl!I ij^j-a-^JI m;Jl! Jj^j-^s (jy>. .j^LLVI ^JLl 

. 4jIjLc Jl>-I j^a ^oj^J I 4 'ny iSj-^ ^ 0^3J 4waj^j»4-o (j^Jj jrt^ 



^-uiu>Jl ^ j <>>r <Ji-lj JjjxjII ^IjjJi ^p^jJllj . jj>.T j_L£i£. 

^ ^li*^ j^j cj| ^tj^^i ^ ^i jjf 4jM^ ^ ji^f ^ jji Lb ^jLiti^i i > 

Lfljl - 4_j_ajj CjLu_jv 1 La (jjSLi (jl (]>SU-i CjLlljJI 4_j| Juxll jJua ^jusj! 
<jl 1 r <;j <_p^>- ^JJI 1 JlA CjLjjv LjLj^Uw m^>oj . 4jL>J1 j>w ( y <"n ( _ 7 lI1 CjLJoj>JI 
JLju La LZjLju*. £dj*j>JI ^j^a »1 < ntl LiSLsj (^>-J <4Jj) <iUH (jy-^J (^^J-^ J^lj 
jls '.Cj_3jJ1 a CjLIljjJI aJUfc t 4I1I cJiflaj ^jl 4jj_iu>JI jj_a^l q\ ^ ^ . (JJJo 

-ia^-JJ <^u-tu>Jl (jr 3 4_A>- (j^jL^J \ * * ^3^-3 • 4jjl£ 4-ar mil (jjjCim ifllj* <a1 j <T< < <>l 
JjAi. 4jj0j^JI CjI m>JI (Jj* Mil JjudI^jj fjhl a. (JJLlA OJ^J i ^ £ -J- > ^J-^ ^j^^-Sj 

jjLte-uJI (^j^^JLJ (Jjuq j rtUtl oLi una qj* ^j-r Z)- 0 ^^ylo- ^Jj t J^dJI SLo» -j->oj 

< ajj^j jjl ^jJb I n jhj CjLlljw (J^>JI ^lujkJ dlJb gj p « » ->JI jji ^i^. « ( j<iq mi!I 

^j^iJ 4jfcjl£JI CjI M71JI I^Lj <-3>JU3 Ojj)rt i 11^ b (J^jjLa (^^JlA 4_LdL^j ^jj^ nitti (^-dll 

LjyJ o^ .4_l^JI CjLbjfcil ^pi^jJI ^ OtjlSJI cjLu^JI^ . Tumour suppressors genes 

Cj\ h ^Jl ^jLb tjlj a 4 »Lj 1 fllj t nil JloC ^jllD^^—t-JI (. < 1 Mil 4-L^ajjJI CjI *m q\ {jy>- 
. l^ljt mi*i (— aLojj JjuoI ^jj LoJUC jjLLaj-oJI < < i r <n ^j^U 4j*jISJI 

I jl V| Lfl>j *>,„>. I 0 rtlUn i 1 3 a I mi n J ^ La^oj SjjJ qjz 4J.x,t,.„c 4 U <i > JU4C 
jjLsdb ^"i^ a i^laJLj^ ,^-lajuJI ^L>- tjl i 1 a jl mi Lujjj <bj^4j L^lj^l ( - o m ^> I 
J I t ui (^»J3 J-I O^^Lj 4 jl-v- fj\ £yi 4j JU V 4l>^jJLl 4? Jul) ^jjJI 

^jSLlj tLuL^j J-<jJl5t>s ^-a! I jufc^ . 4 1 j 4 nil (_ aLajJ JjusIjjj lT^>-J jIj o"hhIj 

O^l 4j J^V jol^J 4?^Q_J J-*-ol^J^ ^^^Jl C_J^^J (jylbt^ . 4 K Mil,! 4jL^J (~( I njt 4?jLA 

43 Jut < f j^rtl ^jb 4 ^h^- ^ CjI n >J oLa-iLu jJLu^jj ; L^LJsJI ^ Jcv] jLAi J_I ^J_i_u 
.« (jyjw >A ij^>JI I Jui ^a-j-ulj . jj^Juj (jl U?l : Ltfl^l-J 4-JL>JI 




t S ^Lc ^juj ^Ja ^ <jtl>. ^j-* Jj^ i uy^ jljJ^I j 

£rJ Jl_>.f . ^jjll JUlj I o j q c£-p 4 Lr^JJ U^>- 4_jf o-I^ L)^2 

< j^o Cj\ j CjLjL>J 1 m£Jl»-1 ^3 OT^j j^oj (jl— co^Lu Jj-A ^Iaj <lLl^35 
I j| jl m 4jj^>o (jl j. j ^ 4_jL£ <Lc(j j L^a^J J j-A ^JLjSj t \ ^ Y ^Lc 
Cric. jLliJ *l j^-V <jj] Jj' ^N *fJ>^ UfcjlS OT^ ^ 

m£j mi j a Ljr Lc 4_jm->u ^Ij—^-J I a I t jj) m< 3 Juc ^Jl pi J- J *»J 1 

< j^o j £ * t*o Ijr-^ ^L«— cuVL» c_»jJL4 CjI JL>.I <Jj-A JJ-^J • I J-J ^ miL-j— <o 

. ^j^jJLjJI ^jr^Cjjj-oVl J^Lk in **-rtt ^ j mm!I ^j^o CjI iir J^fj <4jC.ljj 

m^J-U— 4-u-jq ^3 3 j j." <v 3 jLjj 4 « miVL) ( n \~t 1 1 c— >1 n r t CjI aj > II Cjj ^ U I a, 
^jLAj-J IjLAj tOT^yj (jrj^>- 4 Vn JlJI ^Gj^_jJ! J-Aj ^P53) 

^TJ-J (Jj^ljJ . £)LLd^-c*J! (tit ri J M^jJI < rthU C->1 ~r~ t.u\ &-2>J\ (j\ i^yic 

t lis j i .J I frl n mi! J-^JLrt-xs ^Mju^ ^jjlall 5LiSLi-Lti£J i-_»jL>u 

IjLA j jiJ ^Llj I ^ *1jjJl I JL_A j mi „\\\ {jjz L^-C-J) ^ a J jl J >»t j Mi 3 

^^ic- QjaJ 53 JlJs ^JuJ ^ ^jlia^. mi II CjL*->I J I 4 5 j 5 -nII j . ^*\_»L£JI 

JL_ju ci-U tM^lj j—^j i i in a JulC oj \ t uaJl 4-J J fl"i^ < .tVl SLbjJLl dJLA 

CjVl >- 4-jULL) <J+ mi 0 JiKI >. OT^^J ^ < ■ r In < I I ( M I 

O^Lx ^ 4jUI ^yS tjri t mm ^ja jj_^V 4 } muJI jb>3j >" >-^JI 

OT ^ ^ 3jL3*lj 4la j.1 4 -V < ii j ^jjjj ojJjJj-ll jlj-flVlj »4jjJI ^jLLa^-u 

LLsj-j <i 1 L» 4jL-u3^vU Ji <uTl^I ^jjJ £j^j i ^tuj jj^JL I ^"1 at. > <ii.!l 

JL>-LlJj . 3^£Lj-xj J^-i-o ^3 3jLc ciiJ J 0^±3 i4jULI ^yib (JJ *-iuJJ 4 i i,i <i 4 n ii i i 
( . i t^tl 3 j <iU i (jllaj-. 4i J 1 ! JLA Ijulj . ^ j 3~ mi tj-^J I ^jLLa^ m< ciUjJ 

4^j_*Uil ( ** ) 4l J l,„tl c^Lt Ijlj .(APC) ^ oj rJ> JU jjLS 

.(RAS) 

Sj-aL Ijla ^yjLc lit j » (Adenoma) Ljuc. Lajj ^ ^mj La ^ o r> L^jUa 

■ 



<jl tiJJjLSj i4_aLjJ1 Jl o "< ^Vi 4 j f.r *t ^fc L<__-a <_lU J j i j « n j <4_JLiJl ^ AUM 

4^c j*_i_u 

4 ^.mi i jjjg (jj 1 iy_xj ^ < ^ f t i n j ai t(^g J.-JL 4 _^L>. flirt a CjI'm y 

j^>i nir (JjLa I fll"i <\ c^aljjVl Ti , ^^JJ £_jL£ ^Vl^* ^j->a 3jL_>-lj 4Jga jjj * 

iLuuLij t_ijljV I ^j^lm] 4jj J ,jl La^^ , <Uj^lu Joj)i i-^al u_oljVt 

L>L>Jl c-iL.n^ LT k: 4 jlr 4 ^JJ Jj^i Lai ... rt'tl L>L>JI 

^jJI uj-iIjS/I < 11 ^ (jr^ 4 1 a jflU Jj-ta^ju La ^jLcjjjj t^jljj>Jl 

Ly i*JLL» LLicjul ^^->*j ^JjJl 4 .^^^j^Vl tljIjjilaJl uLui^ (jr^ 4 f 4i j ^Tl 

. (jJJ tj-MjV^ tjljtjjVI Lai j t iiiT. j AUH'a *3jj^ CJ^La. 

t uo; ji"i 1 1 ^3 LLa 4JJLlj& j_jo i LLjLlj>- ( j J <i ^ n C Jfi ^^fl 1 ii C 1 1 ^ "1 1 

^Jj jjii_*Jl La j*l ( La 4.i_(_u_) <jJ Lij^^ » 4jv ^ V^.Ju ^t^jMa L uiLml 4jV 




L^_l5 (j LL>j < .1 \ \ J <rt j t 4_l3 ( j.n.i,..t,j ^ jj I JlLJ I Ljr ic I J i <T< r I i Luo < (ii^ll I 

(J-^>* \ $ X9 L*J i^JjU 4_3Cjl£J| Cjl <J >J1 ^yJ mi J ^-JV /J^O < (J I ^1 

. 4_LU9 L<i_jj 4 m A j 4 j <>>j^a iJLsfcj Luo JL^I^JI mj is\ \\ < OX ^ 

^ jJI ^^jL^^JI < < U H ^■L_>o (jylc 4^a}Lc aJufc jjl lj j LbJ-jtJ Lo^a ^ (i j \ 2 

<ya > j n <> ^ ^1 *LL^Vl ojlj LL3l , ^ oJUo L^Kj ^Li^J! 

^ q "mi U L-aLojVlj (jr^JJ (j^>^ j.<C<.lu.U Jjt mi" II JL*l3*l jljj i LLjL'm^ 

^1 L}L^Jl JJLC Cj] VJ *4JLi*3 ^ Uj tilJj ^jJLJt-j <jf 3 j j try* 

Lq£j *4_Lit3 (j^-OJ V Lao I j j < £ U_3^ ^L^J LuLlj>. (j^J J^-** I t 1 1 n "i 

(0) 

<JL>. jJLj-a V 4 i uuJ ( 4__jJL>Jl ^jja ^1 < n *t i ^jj-xL) ^jj ji a 4jLo <J£ 

« « 4 *h mi Jl>. 4 n ii i L^jI 
(j-^o ^ ^ V\ lAjJI Jj-Id J-JLlJ . ^ Cr-^" l3-^ 5 <3— LJ-J 

4J (j! (±<j^j (^j^l C_)l_*_sj-il 4_Li>L_u^j 4 j t j i l^i 1 1 JIjjxVI Ijlj^_4_u ^jusl^j 
j j r OTj^ (jr^Li j-ud^JI I j ^jj . 4-a-j-5 j mi r { _ ;T lc ju^j ^ 3l j -w < n uaj 
^r^Jj-^ I l-^-i I _}! (j5 4 L aj\ Mil ^ JuLc C_»JL_3tJ 4»j1 ^JLc .tUnii 

Ljj c-aIj (jl VI t 4jLJLJ(j 4-_i^Jtj 1^1 

^Jl j-^l Julj^ . 0 V^^j Lo J- 36 -* cr^- L_)j_LajkJL i lj J ^j^o 3^_u*_i-£D j ?t-Li£ J^>. ^ 

cflLj ^j^o 3 j >.| j 4 i4_JL>Jt 4 j f jj u-u 4 (J£ oT ^ ^yjj-lj <jl La> j 

Jj-iijj t J"' J ^ cr^J^-* j^>^ Cr^ (jr^ 3 ^ LijjJ ci-ij^ er^' CjI j «^ V m . I I 
tlt>.LJLI C-^SLo)) : J_l_l2 ^j-A 1 ^ j m, Jj_Hl <1jjL>J| J ^ m. a ^Jl ^ imV m.U 
Cjh ciUjj t 4_^iitiJ I j^al OX^j U U V ^ ^*Vl ^Jj mm, :4_oLLsJ! 

< rt4^3 I Lcl : (j-\-i3l ^j^o Ij— « I 4_j_L>J I i ^ >Lm ^Jjji mi**m 

. l^-iui-OJ JlZi tjl La] 5 



ij^ili 1 Jl_jlj (jT ®^Ur? ^ lt^' l-lC-LjJU ^ I 4^o^L_c tiJLLAj 

J-^Llj Lyllll <jLLj— lJI Lj^L^ CjS J^l-i f jJI n <jl (j-SLqJW 

(^U>lj *!uJl i_ilLj _ jAjjJJ 0 JU J :>. Cx^\j ^ <t ' J 1 ^jjj — rnil ^1 Oji Jul J^^p 

Vjl (jlafi.t ^jJt j^aVl ijjUoj^LJI <jl >J-^- S^^*- 4 J^-^ ^ <jH-^ all 

JLcjJI Lr u~L^\ SjUcljjl 3 JU Jl_>J1 ^y-AAJj .(jpJJj^tVl 4 o i J (jUoj tt\\) 

. 4_jj-o jJl 4j_cj^I (j^ 4 ft.^JI oJlA cJlS (jL) ^LLs^nJl £^*L*J 

jljuaj Jlj_*-^j J_jlS ^jjJI Lj^L>- (JjJLjj JiiJl^j La LjLp-l <JJjJu 0 <jl ^,1^ 

<jL 4 Tijj a \ $ \ L^LiJl jLieJul l-Sj^jlj^ t Jj> a "n ^jt ^1 miJ ^1 r. ^ jJ^>J1 

5 j 4 H ^ cjjuvf o^-J-^yi 4_^KJi^ (apoptosis) ^j^Il lhjII 

,^}L_«jj jjfc oV ^ 4_Jj (jL L^LjtU ^>^Ll 0^X1 4^! 4JjuLa 

tjljLjjL Ly JjL o j^N T I ^^LbJIj ^j-C- i > i^jVI ^^-LaJ ) ^jl 1 1 a i o j* 43 ! 3jLc (J^J 
. 4_i)t_caJ ^LtJ? LaLjJ L-aMjjj 4 ^ mi ill Lj^L>JI (jr^ " Lfl^V 

^LLj^I 4JLv ^jlS^ ^Lii ^ 4 i^t ^ 4 U n\ (JJUa S^-^IjJJ Ijuw 4i-J^ 4jL*1^1 

^jfr ^ILj n *n ^ajjJI JJnJU ^Lfl - JUu j-^L*Jl * j^j IaJujL ^JJLJtJ 4lLyiJLl 




. lLU J £jC 4_»L_^j j^jjLfc £j t i u jJ$-£ J^_juaj Cj^SLuu Jl^>-j 

JjL-lkjJI 4 ju£ _ ^jLLs^ Mill 4_jjLo_l^ CjL^w^I r. 4jMj ^J^J - jr* mi j a Lj;jl 

1 jJi^Vl <JliJtL>j * 4 j <>>La tW) *j * ^> » 

LfJI L&j . 0 ^ ^ oj <iU J< ^1L) 3jLc 1 ^ j a <— »Jl^>. Jl_5 oj^f f 

Lol . < U S a 4^j1 ,^t,L> I j!ip> 4j£Uj t 5 jK!L> j^i. ^ji o jSJI 
^j-c 4_h1jLc.^ (j-^jjJU ^Lacl Lajux ^jSLo-ll djfi ± ' " t , v j A j ^jJ ■i.o.-t^JI 

sl^. (> sj-^Vi jj 6 ,t,H i a^o ^jji suu^o 



jlJjjj jlL>JI J^L^I L r Ljfc-Aja : 3Ljj>J I <;Lu I i£$-^ ^^lc jJjL^jj j <a m 
^ylc ^ t 1 . Ij^>. ^s-Laj t^j^>JI ^.j^o^jj 3jujljw L^LJv. 

£i tlj J qJJI I CjUI m " <_uL> £t-c <-uJ (jl 4JLal£LII CjLjLUj uuJI 

(jl c-«_3cj^ t p in n (jU Lj^ V I! (j^^l J ^ J (jl jmj , {j\ \ * j i ]rt 1 1 

4 In -a- Hi JlLc < ^j) "1 *i Cu-a|j L-^s i 1 ^ a\ in n )\ f^lt- ^-3r Mil CjI < j ^ <3 

. ,*v «\\ jL>*jyt I j_A ^1 J_uo^lJI 5l2j^Jo ^jVI » ^ Ti Cj jl>.! jl^j 5 * 

(jl jj-qeJLJu t n V (ji mi'iVI ^1 ts> o\ ^ ^Jl!I jLj>oVI 1 JlA (jL £ jjj 

CjI 4_jj0jjJI CjLuj>Ji ♦g^o^-ji.l CjjJL I ^-A ^LuaJLl <j I Ju>o i^gjJ*. I 

^ Jl^ ^1 iJjfcjlJ La 1 i^ijl ^-i^J 1^_Lq JLjJUcII (jl VI i <t r 1 1 J ^1 t urt'lVI < ■ r i < uJ 

« MyC » dLLa <U-lJj 4 CjLLl>JI ojufc Juwl 4_JLw ^ JU>oj «4jl^U djj-c jLjj 

1 g ^- ^[j CjjJLI ^Jl 43jLil (jt V) td^ilo. ^1 < .irt*>VI jL>j Lla ^..vrtj tlry>JI of 

dijLo SjjLaJ <jJlLo J-Aj ^jo <n**ill j-xJo 1 3 (jL^ i^o^/l^ .^LojJL> CjjJL! cil < n 

^ i V a ^JlJ j~ ' t-d^_tl 4jJa Jjljn. jl^ i jl t , „ JlJu ^^lc 

(jU i JuljV ^^-^l 3j)U^ ^jLJI o <^*ill ^JLaitJ . » 1 n i T 1 J-«Ij_jlj 

Y_II 

(jl (j^Uf .j^>.VI (jr ]a LgJLo jl>-I^J! ^SLsfe^j L^jJ ci.j,^u 'o^jJ *(BCL-2) 

I flK 4J!M-jJI dil m ^11 <^il£ I VJ 4_iiitiJ ^3_^ ciUJi_^tj 
:<jl_9 ^^Jajlj^JI ^JUb Ij) m,"i<I (jJJLJI fil J tH oUJSLij .^j^ t^itl 4^kjJI 
<jLu^JLI 4_j_L>JI j j < ~ * 7r i < .-I j j i»H ^LjLlVI ^J-La3 ^uuJI I j-A j jc (j^a» 

julj jjju V L^jLs (j^JL>Jl (j-^ ^1 ^ya^ - cjL±j_u jjjtjjtij (jl Lolj JloJI Lol 

JljLstjS/l (jf 4 t > 4-_i_-Q j^Jl C-i 1 m >j 1 5 jJk Ot ^ 4 tf| ^ 
j-„L."t5xJ I till j L;r 3 JjL^j i La^ !r>^ L3 Jl_jJjj Sjjj i>i!Lj 3^Li_^ 4_jjIjjJI 

(_£ljJ I IjJLj>«j 1 i^jl 4mn j I dJuA ^ A "11 ^ . IjLA ^1 1 ^ ^yja Jjj Lg-4 

^ >• 4 \ i <i < d ^jyJS)} CjI — oj) In t 1 1 J^LIILj (_^jJI ((^Ij "< ^Vl)) ^J-tJI (jLj 



J^ot L*-> ^jjL^JLL) 4 j jfrj 4_L2 Jala |i Lo J^tlj cut VI <4_1jL* 

.4_J(JJL^VI 4_u IjjJ I JjUUi JMi. ^ 4Jjl^ CjIj i .,i ^ Jt nllj 

CjLjljLLIII JuJ-t *m Cu-aJ Ua (jylll CjUI jJJ! Jjf <tj I 4 n j ^ I ^ 

Jj j < «tl j-A i^Lstj (jL^ 1 1 ju& <jV i^JjjJ 3j^L>- j^L_>J ! jSLjJjj Luj 

^ 3j-^> JjV *<j^M JLj^jj . (jLLj^J I ^ylc c_jj^>JI ^ J -j ~fc-jJt 

(^Psj^q ^ <^ fl \ i (j Uo ^ t i i lt 4jT Ji_jJL>. * I rt li l t (JT -«_9 1 J £J9 4 Ml J ! I j_J J Li! I 
<j~* (j7^^j j^jj J-^J "tO-*^ I <J£ Lcj j mi 6jJjS\ j JjUb 

cdUjI j jSjSlj ^x. t a j . lILJ j ^ jJI ^ nil <>o J 4_-Jlj-lS.I 

CM 

i^jJ^ I Lb j til Li-Aj . iSj-** I 4 K o <J^>J L^jO Jlir .rt.LiiJ I 1^ j"i^ cL» JU5t_J 

Luajf ^jii fl J (j *^ . Uo ^j-uJ 1 Lj^LJ*- (j^l Vitl t-_a^i-5tj ^-oj-JLl O^qll 

. i U m ^ 1 Lj LiJJ j J % nl L>L>JI (^^jlj (jt ^jlc <Jj-i 4J Jl 1 ajLLAj 

jJUlj LuaL^ LijI Mir LLljjj^j jj-ujj-x-aJI 1 Jut» ^ j-5tJ J tSljJtJI Cj I JU ^ j 
i^j^jJI (3-^- (jUaj — mi t\\ Ci\ — <4_jJL>J| ^yjj J °> c.< > uUJ ,<>IjJL_jlj 



\V 1O9JU1909JS 



JL9 c_jjJUa j jr <Uj mi UL9 <u 4_J^L>.I ^Jj . 4_j^aj>.j 4_ijj Juj 4 <fuj 
Ju>.| Juu^j LoJu£,j .SJjLb }Lj ^Jj) w r Ij-" 1 ? LiUj ^jj)^ J i a Lijlj miC JSLA 

(jr a CjjL^tJ tLaLcJ 4_rt.. <.o I j t"> mi ljL-lu^I i 4 < (i n*< ^yj^j j n T I ^1-3 4 LlU j 

(J-°J>^ L^i^ ^^J-**' 

>o ^jJI £>Lll cAh^ 6 3 *" "'^ — * i o^j — ^ j j c. 

L>L>JI (j! (^yix. 4_J3_Ja 4Jj1 ciJLlA^ .4_uUVl cj Ljjjj) . <.g\ ll I 

* J**' < *\9 • 1 3-X I <hi Jl>j CjJu>*^ ^jl^ *^5-*Jt 1 j-A 4_jjljl m£I 

4. t 1 <u LjUj-5j (^j-^t-J t jj mi 4 « 11 gj>» ^-Lu ^ JlJ I (J^*J j a (jj-^ 

J^o ,U ft * i * * t Jl 1 ^ j 4 j^^iaJj-^J CjjL-5tJ ^jJ J tiUrl 4 

j JL^uoj t 1 4^jvj V J-ooj ^ t ■j-tn'i 4_^ 1 I Jl-A ^Ijj l ^aj-A, \ 

j-loj-a ^ in>llj j^JIjlj im7 ^>* 4 i 1 I ^-j-C L}L>JI ^yJI 4^ajL-o j^aljl j4 

CjLLj_>»j ^ _ JL-i mi dr^* 4_LaL_<-u i~4.1l <:Lljf ^yjS Lj^A V 11 4 j (} ^ 

j-U^ILS-jV ^O^-lI 1 CJ^JLL) CJ U M <*\ t 1 1 4_L^jC. (jl-S t ( _ JJ jLjJljJ « ^ \ J j-V I 

l^i j mi cLILlA JjlJj . ^ n n L;r lJ1 L^L>JI 4_J_CJJ tU ( n^IuQ (jrj mi "SJ (j^ic 

4Jj^JlJ j-^T L«_jl^j_a Laj^ju ^j^SLUs > 4 j clltl UMitJLI ^IjL^ 

.^oj^JLl CJjJLLj Lj^litU 4 j m lis 




CjjJLI J m, nj o' I(1J^ <1>JL^ ^1 ^>J-Vl Jl < ii ^Vl <>* L^Sb! 

4 j miLlII cj! <^!l JjVl jl mi -wVl ^jLa tCr !LiJL>j t^j-Jl! 

<j! L$J i^Uj V L^jV oljJaVl ji^f 3Lj_^ SjiLa *Lul ^ T> <jl ^L<u 




.4^Li]l 5J.UJI sj>>JI (ys o^jjLjLJI owjUiVI OijLJ^ ^ (*) 



JjV <Lul JLj>J <4_JijLin 4_L-alVl juo 
lUij. — j u* (j^a-i J^j <LZj ^ya 1 iiSLgj j_ uoj a 

jj^j * 'Jhfj^ 1 ^ juaJ iJlJ s ) julj . 4_jj1j^J1 

4_JI < hi ts>\ (j\ CjIj— a_£ ^ j IS m J j ■ \ ^)\$ i 1 \ \ ui 

uijiii spun y .laij^i ^uAi i^j] 4*2 ja\ 

Lol » 4LCj "i>a 3JLJJL>. CjLu-jv 4J (jL_ujj J I J^uo^JI 



1 j~ 




ch^ (J>-* *^ Lu&Jj i(DCC) ^^juj u c m j 4_>f ^lij (jL^^ 

.j*jjJ1 4J 4_]9>Lc. Vj nil jj-xj-jJI ^ i^>rVl 3-4-> JlJLij-j J_Jj ijr LM 

Cj^> Loju^j . L£jl Jlj L» 4jSJj lt ^u j-xj <--u^i uy^h 

J^JJ-H ^^a-oj I JU JL3 4^L"r trMLj ^Ur L>a j.. < a t Jl ^ jJbl 

CjljJLfl JjOJ JUj I La J <t a i^jVI Lo I w ^ J ^ ^ i 4 rt^tj 4jJLjJl>. 
( . i <f<Lua J^eJ 1 ^ o f u^j 3 4j3g^3j_l>3 I lLUjJ a J V"< i nl < LgjLSLo 

^ CajL£ (jl Jl_*J ^jlSUI I JUfc ^yJJ SjJLflJ! OjLA Ij-J Oj>.j! jl^) . 1 % jlr r>o lmj 
Jjr !j 4 uaSt ^jl l^JL: tLt-^ J^ojI : juU j 1 JuJLl ^1 ^-Li 4^ o^aJI 

(iJLrtj jjfcj i(ligaset<iaj|^JI) j JT^ (jr <v ' "J ^j-jj >^ ^0 naJl L^judIjX-I ^IjV 

oLujjJ <jr 4-uuj ^HJI l1>1 r^i rtti Lol * 1 gjl r jj9j L^Jj! Li J /ys 4_ijLuJ1 J-4->Jl Ljl^s 
4j^.j"(< Jl ^iLkil ^ LfcjJJj . ^ ^"IA ^Lc lijuK yW ^ C.^cuT^I JL^£ t JuJLJtUl 

JbJ_5tlI1 ^j^jj (jf ^j^jij Lo (jLc.j_i^ ^cj tl^jl Lt>. £^laJu_) LliL^ujj j ^11 ^*j^J ^)( 3-A 
VI Lj 4-LjL^ ^Urtl V : 4 t \n 5j U-Js j^Jb 5bt t4 xa ^.11 l_>1 uxa 1,1 c-dMifcj 
< b V <t i * * ^jV! (>3tJJ .L_3j}^_>Jl jj-a 1 m t <a LjljLjj 1 g ^^^Lj Lo JUc 

.<( JUJL>i3)) 4 <iK JL?tJ LaJLk. VI JijjJI ^Unj V j^iia L^jL^J t LfcJUC IjJ jJcloJ 
^Jbj Ju J ^r"ill CjLojjji ^jj-d-»Lu_o 4jlaLs£J JL^J J^-J ^Jlitaj-ol ) ^VT ^Lc ^^yS 
t(j^<i uaj M-^ (^lmJj j L-i ^j-fl (j\Jjlj-^K jla_A_J jl—jJLi-i 4j^_j_i I 



O.lLs lj.Lt OJ <jl (J VI J^.^i til 1^1 j a i Ijk^utj .^jLuljVI 4_«J,l ^ Jl9 «LoJjjO)> Ll J 

. ^ji ts\isi ^-"<U j-i^l (jjjjl j ' aj ^<J <jJJ J ~j-A ^j».utLfcj>- (jfi <1j>*jjo Ijp lIjjIj 

^3 JoL^ij J£ tfjLi 1 ^Lt ^ IjjLjj .3_i_jj^>JI L_^jJjJ£jJ1 * jut 
dp! -V ^-^ ^j^t ^ i. Wk$2il\ jl-^ Ijjs^cJjI ^LJjlII 

I JL4 i V \ Jj ^- (>*_J (JJ^J IjPoLiLuaJl (^^3 4-C 1 CjI m -wj Ljj^jj^LJ 1 

jLoj^L^f ^ j^AJJ-« 4ul VI S<_L_jJfcj uUj ^jLu <j^-*f VI Still JU 

4 mj^H iUjl uiaUS "■ m.I Jl <j/\ 3 ^LaVl L_JL^ < ^ WO ^Lt 

fj^flJ ^JjJlJa t4_jJl jJu3 41>J u_3lj_tl} *»o Jljw Jic \£jj-a\ J& 4_u1jjJ| 

tjjj i Ll^cJj Jj ^j^^Jb JL>.I ^^-J-4>L<i_>J 1 <jlIiJ I I l_Uj , 4 j ii n r 1 jjjjo jt-iiJ I jj J_) 
^j^a CjI j'm< i it ill < r a ^yfi LoLaj ^y^Li^i ^JtJ ^j^. 3Ljj>J1 jLc Jl3 

,o^Vl djL^^UVl Jul 3^1 

^^Lo.-c-b < JL^-cSU Jo j -nil JL>JI 1 jut ^Lal jlUj cjUI^VI ^ ^JLc 
j^ls L^J < r i Li_jt_jj j_j V] Jt AIL J^iVI t—tTuij ^<Jj <Cr £.l i <^tll 

»4jjjL^ Iju^ 1 JLL> L^jlr, Jjt^o (jl jj^o Jal 4-j^ < 1 1 cjLLpjj^JL} LiVflj^o 

^ mi j j ii ^jj Ju^LjI 4^ ^jI' J"^* ^L^^uI; do IS 1 ^ nil 4_La^>J L^_JJ I " f j I "v- j^jJl 
lIjLSjhujJI L^jL^tlLoujJ C_>ljLiJU J_Ll^J j^yjJ I ^ J ■ U"Ti <jjvjJ^ojJ1 dl I a j l\ T H j 



<j I i cl) ! i&sj * <~< I <j^ly< < uj (jL^ ^jJI j U-^JI ^UJI <LlLq 

.aI^j La ^yic JJ^»^lj 1 < A 
(jja ^JaJI ^ plr>r t Ij^uG 4_jJjlj3.il 4— mJu $]| Op! 4 m. C-JSjJI ^ 

u StljJsj 1 j ri n (j^-<U <-<-y*^J <4_Lo < —Ul j^/oM— ^ ^ 0 uJ 4-j j-j 4_iL>. 

m£^>_ mi j II Uj 

. 1 $1 1 nijjJ niiCl Jj^J^a 

j-Aj t^jj ,1 ^j-a 4-jj-aJL ^LSLLj cjL^j-tio jL>oL> ^>oLi_u ■ ^ 1 1 J a. t U 

^j-a clt^al uaJI *.j_>JI JjfcL^Jb (jl La Jl^w I . a j t <~Tt till I < u a j^lWIj JLjwjjj 
t(jr jLiVl Uj - 4_jUI ^ t mmj 4 t j , mi 4 1 j mm jJLi m^jlJIj ill 
^-£jJ>j -4jJLjuaJl 4_i jLSJI CjLu-j>JIj tBj^lJLI 5j^jJLuaJI j-iljJJij tCjUjjJij^l^ 

iVjLfl . (c DNA) Uj 2Lp£Lg ^ o i iu *CjLj-jSJU ^ I <ih V a Lc^j J^aZu uj 

Uj ^jj L^JLo j-iiSL!! ^jj^C-i-r < i j »4«iL>Ji (j^I^ Uj cjIjJl-uo jj-Li ^j-aj 

4 <; r frLul oLu ^ill £ya Qj <r> "i V <vj 4_a- a jj_aJ L^j! ^? _ Jj-uujJI 
4^>.jJf { Lb- 3 ^ ^..J '^111 J-ujjJI dJUb ^ys UjJ \ V.i ti > ^*Mn*^ LaJU£. J . I ^" 0 yjli 
m£Jl!1 j-i-UI Uj j^y* M^l 1 g j fl 4_jJLl^^I CjU_xj>JI ^^j) <rV<l ^-i_aj t4_jj U ill 

^C,\ u U fcj V L^j? JjLuiJ 4_5jjJaJI djuA 4 j.MiL-iiVl 4_>j t i^ll j . 1 (jin nj 



JjJ*-ujj « ( j-aLusjJl 4 rtllnt> 4_CjM-n-J mi j T I ^jii -* U (Jjp-ajJ 1 ■d-^jj- U <r^Ljj| 

1 1 ^ U > ft .f l (jjSLi (jl Jj J-JjM jJI dAjJjij 1 4 mrtt tlt^jJI ^3 4jjLj>o S^I^j 

4j_tJj1jJ J-^So <<J j.-jj^jJLli I Ju4»J t ^ Aii u 4_ JJ 2>L>Ji <Cl£j_Jlu Laj C J-O 

(j^a 4j I I <j t lj_oVi v>^L) c1)Luj1 1 11 a <^ l-9^> "it LnjLuj (J^ i4jj_jUJI 

lL)Lu_>J1 JL^I ^pjJLi^j I o. lit °i . j J 1 4_>JLjljO 4 .QJjJ^ JljlU (j^LJj 

(j^iLu (ji L^juuuu Ljj> r^.JLa t LaLu < ^l^r * <^ iV^ j mi ill 

L_3 jLgJ Lt£ IjJ^ . 4 jl-v- Jj^_iLjp 4jLo pflj J. 1'q ^ mi J I Lai 4^1^ ^^jfc Sjj^Xo 

w^i-^Jl £>L*JU Jjl^h jl j^Jj «Vf ^Vi Ijjb m^jI^ t Lj_s ^ Li*— wu Lj 

<L)Lljjj ^cL^ojVI (J-^ j> j *1 H (^^JtJ - J.r ^SX.^-J jiiifl t^Jufc SLj^lS 
La J^J * (( jJLi^uj_4jj-^ ^9 1 flirt, j T <if i » ) j_Li-^ I >j : Lt-uLtduI (Jjf-^ IjJ 

Ji-wUj '(jt^Lj! Jjl J-y Ljul4 ulUj ^oL^) 3 J j CjLLj_>. 4_Lo 

jLaVl (jLaiiJ <jy Jj^-JuJL! I (j^-iH CjLjUjL^J (J^lj? (JiL>- ^ LiJ 1 1 1 Jib 

LM-iJl LUajl (^JUtJ Ujjj i4jjL«Ji , l mi ->J1 LMi- ^Juu Ljr Jx- j iij Vj 
i La 4_aj^Lij 4^jjLiJl 4jLlj_>. ^^^L^o^VI ^j^j j ii 1 1 .Win j<j L*jjj . 4ojL>oV1 




. 1_LA <±jjL3fcJ <j| ^jSLc-i ^(j^ ♦ ( jLUj_4jJlj 4jLcoI jUj ^JlJLj 4 < ri rt'l >-Ji 

Lj <1J < nVlliU jJb Lul jj jO U^J^ 0 Cr 1 ^ ^JLulj-i-uJ (jiajj^o J^>-l J 4Jua j^juo 

<jV JjLa 4j? ^ jVI (jjj i I 6^ o-* eA^l 

1 4 1 j < mi*i J Minj Lo Ij^u^j ioLij_i_o^_4^ j ^JI (^-u ^jL^q (jr s Lul j) Mir <-Lx%j 3-^3 

<jJ <4jJUl1I qIsIj^qVI ( <?J>Lj C-t^JL^ JL3j i n^ill 4X.LJLI jL^>.j 

llJLla jj^Lj t^Lu^VLj . Ld^-<a ^m^<> <3>-**? ^j^-L^ojl ^j^jJs *^>A^ 

CjLll>- Cit <^JJ ' Jjj-aJI L^Uw Ji^lj CjI 'tjiy 4_^L>ojV! oL-uJj-laJI 

CiSftJI ^jl (jjjj) <<i>. (j-^j o lr> (JLwj . Lj^L^ J^l^ 4 lj < n t 

t.nj J-fL J^jLqj jij^jjul L _^Iijj_a ^ufcj ij in Jl ^jr^- ^->jL>o ^Ijjv^/ ^jL^ JL^ 

^rk. 4jj-jsb^J ^jjV! ^j) ... a /tufcj t 4_^-j^oVl 4_JljJuLll SLojSLstiJ 4_>jl m,1 ,„VI 
CjLjJjV! L-fl^ "i "-v-i (jIiLdJJI ^jjo j^Ibj .3j^>»LILo 4JL>. ^3 ^jLLaj-uxIlj ^jiaj^jo 
.^^1 J^J 4_Lr,*riq i^ttl »ULdJ 4_t„c.J,.tL 4j^t^JI CtWKj* ^LlLVI^ cl JjlII 

jLo_a i^LUj^JLj ^j^jj^f ^-Aj ( _ r juDjJLI 4_L^>-^Lo Ijja^tj ^jJI ^LJLs^LI 4 j in ilL Lot 

LljU Jl2j .4 ni^ J£ ^ JlLJI ljufc ^ ^LLd^JL ^><u S^LsjuVI I jut 



JSLii 4— JbLloJ Si j I ^ — *+• *<* i 1 jla jjL^ . j Bjj) > 4 <^<.n -v ^ rt n (jl 
^ ' ^ — SjUl! ,l^iL^±Jlj SjJlLL) i , ll>> ,^,,111 r i .Uj Ml L^L>. 

i7\t LLljtw |J^j>o 4_uiL->OjI CjLuj^-jJa Jljlj ^LjioVl L$jLjl*>1 

. 4 n tj ^^j-wJ ^j-ul Jj^t-jo (JfU^J (JjljiJL L^^Lc: SjJll djuA * L>-J-*]a 

4_cLLaU Ju,.l i"fiM (jja-illl 4 tu-A IjjLj I JljjuI LxjIjj LJoj^ SjJJ aJ_A (_£Ji^JI ^LSj 

^^Liil ^claj (j-^ ^jjj^^- JL^^t Jjtjtj j^Dj^a jjftj i(SCID) aS^IJl I I 

^L^Vl JL^I ^ ^iac ^Litil J^al^ J^jj 4j\qX 4j Cj^I Ijj j1 i4 <ni^ 4x,U^ 

.(ADA) IjI <Uul-u1 Y ^j^j^^^ ut^- 

MIL) 

VJ i( J£LJJLLi J-ljliVI \jJb Jjj^ . jAiaJl .V n.^ ^1 j*jJi Lj>Lv 

ijJLul fjiS \W* Jji>- J— 4 . < ill" ^t-^a ^L>ul ^j^a SjJLl Ju4> Oj I 4_uojL*JM ^jl 

^jUi j->UJI I Jj* Oi^iJ *(PEG-ADA) (b! . ^) (SCID) ^JLkJ j->U 

^^UJLi Ljj>5j ^jIjj (SCiD) jLs (Joi^JI J^l^ (jam) LLJaj^ j^U ^jIjG jt 



J^lj 3j^>.^i! cjI j_Lajl {_ye> [j-^ (jr^-^ jujl>. t'K ..I Jjl ,4 < iifrHI jLgx. 

m£JlJI JU>JI ^1 4j*LL£ jj3j jl 4JLil£j L ^a-ti-5tJ ^1 J« n tL) JuJU>JI ^IjJUwVI 
£-M—*Ji j-a JU>JI OjL£ IjlSLaj .^jJl_oJ1 ^yAl <>n <jl 4 "< r I U"i m>I Ljr £ Jji-^scj 

4J&Jj t (SCID) SIjIjuo ^ ^1 .,». II jl£ ^^jj^JI ^MjJI qI^.^m^H 

^jlSLa Jrtej 1 » 4jpa *(_y m >JI £^LtJI ^7" h <j\ J-Jj .SLpJI 4IJ0 ajlj ^Tu nl 

■>j«j <d£ 11a 

. jjVi f mi ^ <ujj 

CjIjljj tLJLc 4_t£.LLJll CjU^3_ujL>JI ^ "t mi * ' JL^I 4j}Lj ^Jt 3LLoJI 

I 1 K <n Vj .ill 1 "J-lU Jj-^aJI I » < i^j ^iJi l-il (jOj^j 4 j 0 ^ j_Jj ^tirVi 
Jj-^ ^j^s u 7i Ljj OjL^ Jl3_£ iSLLaJI <:! n mi m^jI JL9 ^ m ->Ji ^^LtJt (jl Jj-SJI 
.^->o JL-S Ct Jl_lj>JI ^^LjlJI <jl VI . ^ 1 n i"n Cjj-^i miIj (IjI £_u) j-^Lc 
CjVL>. ^j^o J\ rtUt 4_a_)jl J^o JL_>.lj fj^a ^ < j ->J I ^^LfcJl ^ rt Lu 

^ o. ujj Uj ^LLii ^_Lc jl^I jjl mij Vj .^JLlJI ^ Aiaj^jull (SCID) 

^SLoj ^1 (>l j-oVl ^ (SCID) 4JL*-, Lu^ oVLv j^Im,, 
J^JLoJj^ ^Lijjl (j-U j ^3 Loj i4_j_cL>ojVI oL^j^_L-flJL <jt jLjj>JI ^iLfciL LgJjLu 

^Uoj^JI jjfc ^ M.jJjJI u_9JL^Jl jjl VI <L; r«ij<II < fl-lllllj LlJfo*a0Jlj i^UJl ^jJI 
Jj! jo i>> jj 4-1jj^x 4_>j^>o j til's JU-U-j-^ uJ>-^' ^ f*^- Cr^J »«iJ-u< ^L) 

La tlUj^) CjLLocj y a 4_lC L>oj I CjLuij^iil ^LujjVI ^hv jji^lj j-^Luo 

J-2j jLju ^_ujlj>JI ^jL>- 4*< j u 1 a a Lj^L>. oL-ujj-xill mJjJjlj ( <j q] £ya (J-U-u 
|»ljjl 3j-JuLl>3 4-j_C L>o j V I CjLl^Jj j<i II j^iK j-fl-^- «(p in 71I ^Jl 4ajlj L^L>Jl 

uu Lie j jSJj t Lj_cL>oj1 L^j^_ufl jrt 3cj La (jj^J (jt ciLjJblj 




4jjjL (jajjII jJLju 4 ui <T» cJa^JI ^ j Li" fjLJI < » j jUII j nK . >L>JI 

jajnj_Lu 4jI (j^t j!l JlSjju^ .(jii^ll £^L«JI ^ys Sj^LJLI ^LjVl tjr & o jufc CuL£ 
pJjj} j»l J V ~ ml jl 4j^ojJI 4_lCjV| J-La (jr Lc (J-uj-u^ 'J-*^ ^^-^ ^LiA jL£ I jl 

Lc Lij .ol jJLj £\ i i «H I jla ^Ja jj <i \ fl , ^ jJI tO^^ (j^jLh' j! j-jj j ^ jtjJiJI 

/^3jyJu>Jl CjLjIj^JI 4l£ j-twjj dUj ^ J.^nllj .^Jl 

. jJL ciMJw jLL« 4jj ... -sll L>UtU <jr i r L*A\ jMjJI ^ £jJJI Ijla juu 

LlJj-Sj JL>4 ^jjo Lo *4jLaVl ^£JUo Jj-»- JjJ^ ^-^-jl dJllA cJlj La tj-jtiaJLj 

Loj i^Mxil ^ jjjux JSLi lUn'q ! i^Mi-l ^I^JLcl <ys j&oj <j] 
L7 £.LxJiy\ j! ^yjlj 4 j^ll £-}L«Jl ^ULx^j <^ L)^^ I jl * L^jljud! t-^lj jl>-I {_y* 

i JLo-ILxVI dJ__LJu jLoVl ^Jlx. (j^a 4_^j|l (j^L-ul ^ylc tpfl j Ir <>> j i (i (jLLaj Mill 

.^jLilL La>Ll J^Vl LT Ju^J! j>UJI oUlSL^J .dHj^ Vjl^» VIm.j oW 

^1 4 j_apj^Jl L>UkJI ^ vj>-^ L^' lt^I ^L-^XI oLu_^J! L-dkJLJ Vj 

Lj>L>JI ^ Lr Li y\\ ^MjJI j^J9 ^ « « ill 4 j uulli J^oKJL) Ijjk-fr a n La L*{ 
- Jj ui tl JL-^»1 ^yJJ j>^3 -*) ^Lol ^ya CjI ij gJl j-fi-J ^j! ^1 _ 4_i_A^Jj->JI 
J inn ^ Ijlx \j j*i ^ (J^-^t ^jjljJH jl>-Ij jjj^j < t > I j-^ ^^L^ ulj 

ijft ioII Jj-aJ ^Ij^JI jjj^ it JSLii ^ 4 j acjjj^+W LM-5tU ^ n a!I ^>LaJIj 

jl^j t^jjj mi til (j^JLlI ol j ij> < n"> ^L*I_>.VI ju ju>o i i i ut ^ jJI ^-A !j 

Jjlj . SjuJuC c_jL-l-uV Laj^-u L^Mlajl oLjJU 4_uIjjJI 4 mJU^JI <~<rtlU\l 

i rt^ho lf)ja-o ^jj)K miJ Sjju^ ^ I< >i! \ jX I (Jlo JLo3 *. |^jl>J 4_>L-L-oVl dJLA. 




iSjIij jjlj £-*Ja ^1 4j^_JI L y£\ mi -»Ji Jj^>o i^jjLlil jJjl^ U 4^pjloJ1 

4 <ir I < >i a ^1 2GjJL>J| 4JUjVl 1 3 . A \ CjKj K^ll dol . 4j j U <i j La _a_A 

juJ^ U> 4 o „■; J£J ^LjtUI jrLiLJ s^Ljj Jll^l 43^ ^1 J^UJLI 
\ M * ^»Lc. ( h * ^yJI ^JL*JI (jl£Loi 3_}Lj c^*" e^ 3 ozD |8 " r 
4_jjIjj SjJbLLi 3jL>Jl (J-LsLlII 4_cljj <>> ->J| 3jjJl1I)> Jl-juj . 

ijju^-j La jl i ^ <3 La uSLH :»1 or ^juus Ijla J£ <jl V! *j j i S jlj*. 

< i mtlj Sjj^iLo < 4.V l$J 4-ua_)j_>- 4_^>JLjl>3 CjLLu>J| ^JLjlj 1 a„ 1 Lc LjjL>ijI 
CjLuJI Jl < .1 Ti t ul 1_£J d>^-*f <jr^ ^J<3 ' >A 'LjjIjJ CjLjLlxJI 4 < «, \ ^LJI 
4 j <i j ^j-xs ^krtj U^_>- JL>.Lj ^jl Luo JL>4jJI tn~ < uj *4Juo jLu£^M 
(jLSl^ £Jlit!i c-.u u.ti Lai . 3j j CjLjLlI! JjlAj <j| c ^^aJ La_£ JuJL^. ^1 

^jCk loj j t 4 jl (Jj-S ^j-a mi ~i <CI JL_2 (jL£ ♦ 3 Jl_j_j» uu 4_j3.il 

ojjluuto CjLdlstJ CjLjLljJI l£ Jljlj ^jL) 3_*Ll*_A j \C 4_u-^L>- L^J (( ^ Ljj^ufv.j Jj>->- 1 )) 
oLaj-<-uj^»j^_£ 1 ^ i < ■ j-4wAj ^,111 (Ti) ^ c_) i JL- L .4aj^L> ^ o ml 
(jl I Ltl r La J^j : j-Lt-^aJ I 3j»aL>. J^j 4 1 1 < uj « ^Lj j ij^^w^? I » . CjLjJI 
^JajJuj iCjLjJI 4^JJ (3j-^ 4SLstJJ i JLljOj^LJJ CjLLjjw jnt^ 4_Lal < nil < <^t ) 
jj-<U u_3j-«-uj *4_^jjJi L^L>- L j->a Ju J^v CjLlj j-«a...u, 4 ^jJUlJI 1 ^ j 4 Cm T> (jl 

ojla ci he j ml Ijl£j4m) Jl Ji-L 3jujl^>JI oL_j_^>JI i ;tl 

cjLlj LfcjL_t_ij Vjl ^1 II oLu LjjIjj > ^AV ^Lc 4_ oj^JoJI 

^Ij ~i I j < j ^jl I g jlr (jljSl^ t<(^Lj j^jij^jkVIj)) ^jJljlJI J^LjlII ^Loj 
4_lL>J1 Ji-b (jjJJ cIjLLljw nlU Lj3 ^ .> J i u ~t 4 : La JUv ^1 Li_k. ji^l 4-oj^Jo 

Cj^i ^ t d d I _}jjl_J V " rnL (_ ( <t) JlJI ^j->5 4 7l J 4^ Cjl <1 I id "TftJ 4Jj o nr 4 

4_oljjJI 4 L^iJ I^JI J£J 1 115 o 1,£ j,'r<" tlLuiOil 1 JU4> ual .CjU j < .1 teJU 

t ^Ia^j tc-d£jVl lr I j tag JLqJL>.l J^j ^L>LaJo \S^3 ■ >^LjjJLI 

cjL^Ij ^Loj 2»j i ^^1jjJ^£" »1 Min <^ ^jLoj (jjJcsLLajj ^ l^^f I »l uii> ^^Loj 

. LjIjj Sjjjstja OjJu& ^S^>- 1 CjLjLjj 3j jJI 




^ U <lUVl j-i-c LjjIjj Sjj^kJII J j r^»L>JH cJLaj Lajicj .((cbjLv» ^1 j-JL 

Cil> tCjl JlILj LijLLaj^j (j^-Sj . 4 j j t i 4jLaj>- gltn uiJ <S ^LgjLLqj Cjt$Jjj>. 
t((j S-JI (jjJLrw)) JLju 4j^±aLq-j>JI 4_il!l ^\ tUll (j-^s I ^lr ^JLl , V n 

cdJ^j i LjIjj j^>JLI ^UUI ^ 4 j , \ \\\ ^Lc ^ja 3L*Ja cilLia ^...^i 

. CjIjjLljj Cj^Lj JuLa 5j Sfc_jJ>l CjLjVjJI ^3 l_jJ_uaj ^1 t U H I Ju4> I ! Jljlj 

1 C CjIju (jL) iLjjjl <jr 9 1 OjSojI ^J!uL-uj a^a 4_£^_j, (jLs <4_3Luo^Lj 
4 o red i4_3e_Ij(J jJ! ^joiJLaeJJLl c_jLJLlC.^/1 J j i a ^jLal] Cjjj^>. Jj inLst^J 

MirVl JUiJ (<—>? JLijIj) ^IjLicJL^I ^ LTj-cj'j-M 'j^J '(v^ ^jb) 

CjI J j < ^1 J >• ~ < id ^..j y t^gjj i «Li_i_ik!l J^LjLLojI ( j-<J 4 Ij-lll aJUfc C-i_>L£j 

^juu^L-a IjJLijI J— "hj 1— 3-^ <—>l^ j >,u.,a (j^-Ji-^J^ . L_uljj 4_j>JL_m 

.4 j it .ufl ^jLuJJ SjL^I 4vQ>L^^ 

CjLjLj^o cjj-jwLs iL_a^L>JI ^^Lc.y\ jJjL-u^ iUr>" < ul La (jLcj^uj *3^L«JL£j 

Lq J <r. 1^ i j (JjLluI 4 j tnn\\ C<-li,o j j S4_uljjj| 4ml j^ll Juio j-A GjI 
£^aL>j-» ^ C«ij 4 ^C-lj-^a <-m »'» J l>^»-^ 4ji a j .nVl ^yic ^LcLtJI JljxI j > ^1 
jrU^UJI CjI m -v. 1 ^ j 4 jl j^^l ^pJol U i H (jl 0_ut 4jLj ^j— j < « ^ ^yjjjj ^ J^ 1 
r L la C } ^^L-A^JI 4-C 4joL_u^j 1 « i ^cj jj->JL SjLuo 

4-jj| j q hi - ^yCtSLJJ I jl^o (jLal J^_>- JJJLJ La j JLOJ 4_uljjJl 4 < <>, ^ <^H 




Cy<Jt ■■*<■■ <<i jf e_> I Jujlj 1 j i l ^jLoil O-iUI (jjS^j JU3j . jLuo I ^ <>> lug 
4JLojLiLo ^ mi ij j I ^ null JLlJLI ^1 J Vi «.ul ^Ir ^a- 4jJ du-w (j-a Lo*$Jj£LjI 
t j-A Lt3.^JjSLjJ 4.lte."< mm>^ CjIj ui -vtl ^jLSj ^^yjJI (j-olal U itl Lol . nif Vl ^^Jl 
J^f Jj-JJ -i 5*33 '{Sj "'^1 JLlJLI CjLij (j^a J^l bjLC ilxa3 < illVn Igj] <±<j^ 
^-li^uj ^lll JjjJall (J^l Lol J V " > nlj j4jj mi ^11 CjIoj-JLI (jip <_P-H CjI jlj^fcU 
Jj ioIjJLI 4-udjLjljo C-ul^ Utj ... ^-L&j tCjl JLj jJLI CjIj!^>J I I g jlr 

* 4*m J I c-x>. t^a^, U j^Li 3jUJL>Jl Lo^JjJi£l!l l^t^Jj Lul 3jjj>JL 1 

e_)jL>u (j-a l^VVI CjIj Mir Cd^-xl <G I 4 Jjbl -Tr*n <jl Lqj_c£- j l.'iVi L^jiJs 

(JLH*^ CjIjI till LiJLlA OjL£ t^lj^JI jjj_5e_lJI Jj^xj 4j1j i I JLLJLI 

tCjl jJdo ^jIjl^V jJJL_lJI ^JLi Lul j Mif j Iju^lLo lUjItnl LoLw 4-iull JaaL^aJ 
^jiij Lr l£. J 1 ,<i"irVl < j_a Jlrtj mi 4jI jjfc ^Ij^JI jj^-stllJ ^^L^iVl jjjLjJI 
tjfj ICjIj m< "sJlj L ys\j^a^\A CjLjJJ I J 1 rt a ^>,mi ge-J JjL CjLjjI 0 j^H 

i^t Hi J *u--cc. ^jjj L^jS/ 4 m til 3 jLpLo jjjSJj Lu^xu jujj LoJlIc Jj <r>L>JLl 

4jj,|\ gttju ^jJL 4 1 1 uJJLj Lpfc ua Lj^ JjJs J-«^>. l^Jl^JI ^Ij^ mtl 

IjjLC LilLuk (jt j-^t Lo ijVcj^lm <bf VI ♦ 4^ j) 1 4--ijl j 3jU 4 uii ttLt 

JjlLU 4 iniilL 4 j uxjuu>Z 4JLx ^JjJ >^la3 ^JLaJI jlj-flVl ^ Ijuv >LJS 
j, 1 C )) Ljj_ju3 Jj-fl (j-^ 1 A. \ < r Lxa j^jjj-lj 4-^-JL Cjji j " i ^ LJjJ Ljj t^JjjIj^jJI 
<~i^ i*t 4 Uii ill dJLA JUcj . jtj^Vi c-V^J LajuI 1 11 ~nj j-xu Liaj ! 4_j| Cajjj <j>> 

^^JLi (juk .^j^ Mill Cjj 1 tj i^LiiJI cjj-uuuj cjIUI mil joj^jj 

■ 



^ (j^aLuau ^ ir> ^Jl^a 4 <^ rtll oJ-A ^jl ^j-* V Ju *4_i! Cr I^- . 4_jJl_«_1!I 

j-jjLxlJL j jl>. tUJI c j_^ iSj-^ « o^-ll ^3 LLUol jJ 'till j 

. JUJI Lft^a JiaoJ LjIjj SjjjkJLI JojusLsJLI C Jj^lo 

^jUDJ M <^> I JU3j . LuljJ 5jJJ>JLl CjUi ^JJ>JLj ^LuU 1 4^*1 Lu3j| <illj£ j^aVlj 

jjju (jl VI 1 mI r Laj , CjLuJ! ^^Ja itnj mJ LqJELq CjLj^a-oJl 1U 1 1 uJ Ij-aI 
4_x^L>.j 4_4^Lo 4—Tc- Vfl Jj>-I J Hal 1 <^>Jl ^^aj <t la t^jlj j J ^j>J1 

ru^lVi f r< t 3 Jl>-I j 4_JL>. ^j^a jLa 4 « a 4_jl^UI l_3jJo jJ>tj 1 1 JL>- 4 n j^J 
4_jl-dUI i— 3^Jo jjj <j-a JL^Lljj <^U .x ll ^j-A 4x.Lu/ <nr ^ui\ JUU jLfl jj-A 
JL.j, t ; cdoiSoJI I J-Aj .(J^h 1 ' ^ * (^113 i4_ol>Jl ^yjl^j ^JLjxI (j^a J->-ljJI 
>Urt> 4jUI ^ 4 « .1 g,^ (^Ij^ VI U^JtU JjJlJ^ CjjLstJ Vj : 

jJL»l ^Lsk-xJI Qjfiji * J-^l (J^ lO^^^ <— >L!»1 ^yjQ Lai <<L>uLlJI (j\jJlo1\ ^j-a 

j 1 c )) jLs ^ 4_jUI <_^a 4 ,.L.a ^kJI dO-A ^ j„ "till ^jl ^Ae. .cdJj 

. 43 Lo^-i-u ^0 jj^^ JL>-I cr^ 1 (j^^J) t!a£ ^juoya ^^^3 ^j^JI ^oj n <. fc M^» «^ n*w. 
^j-a pLJUJl (j-SLaJ ^^-3 t^nltil u AJlII jLj_c. i^-A 4_jJu_>J1 ^ if ^jlj-UJlj 

t^jl mil (j-A I J a."i i ii a ifi 4 J CH* I J a 1 mi a ^JjJLI dr^Jl 

4_j_^ jJ^j_jJI CjULjSJI (j I LtJLal o JU>o tCjI^j^j j o^JI <^jJutj La L-fl^A V j'q 
4_jjJ jiaSLj (^jJI jLdJI (jjJa i J^ L a JC ^ , Cj LtJ*-ja j-J 1 ^j-a ^aj ^1 ,.\ no ^jl U~i i nl 

SjiJLt 4_IjVI ^ya J^-" U?^' >-aVl i^j ,n Jl ) A^j_o,^ajj^ 4_j-fl Jii- Ju 

. I JLp^j Uajv. < ^n<^*> ^jl ^j^Vl j^aVl ^-u«r> I 4 l^U^L dj La^j-03^0 




4 * trt a i^j— >o . 4_£Ju _>Jt_5e_A jj^^a (J7 -^ U*-?*-^ ^J^J (jl ^j-a ^ >*S < aj 4Ji :3jL>-lj 
Ijjj . 4.«..a*-U 4_i£.JL>JI LMiJL <-9>ju L>U^ t^Lt 4j>Lj j^jX. ^ ijLiJi 
3j_4 JjV tiilli ( rtMilO L*-£ tjrtJtJ LaLLS^J L>L>JI aJU* (^JL_^I I fin! Vt i»l 

ju£. L^JLxl ju umlj>JI I jla L-flljI»f JuVmi "LtLkll (jLa i > ^AA ^Lc cr *ilil£ jjjLx 

4^_>Ji 4-ir < gj ^jl£La Jtt A t£j\£hl\ \ $ jll ^ gin (jr lll Jaj ualL L$-m flJ 4 In ft ill 
Y— OjI 4 a ml Lj-flJJ 1 Ll>> J < m n < m a jLS ^j^o ^ i"i *( JL^-t (j^a 3jj^>»ji,! 

JL*^a ^.a ij^jKj ^j^sjJ 4_jL>J! ^1 ma £jja 4jLj jLs 4 j 1 V ^jja 4^>Jjfj (int-2) 
^homologous recombination «JjLClU (JlJ^iJU 4jU «ll jju* ^omlj .4lj« 
I UVj^ .j^xLal! l-^JLu^ j jk <H ^j-<-u^jojj£LII ^^-1^ ^sLl^VI cri->«Jl > V~ i nj 



4* (nfl J^l J L4JLJU0J ^Lu (jl i^^OJ 1 1 JtSLfc 4 j r JL>J1 4_jL>JI JjJUlj Jljuj ♦ till j 



(jLj 4J1 t in Cj I <j l 0 r < fU^j (jl ^1 jXr 1 Jt <ij ^jl Lc^j j 

4_ij_lo Ljj. <>i a I j 4 j<t 1 oJ La ^jJb til! J 4 y ft *<j . L^jl£La 4laj)U a j V 1 n'» jJ^j 
^j^. ( mi^H JcjZlj j^jJl j^a^/l i4_j_3 Juwlj (jy>. i ut Jl^j <t <nij dij^- t4j i>>La 

^jjju Lo£ i ) ^^J-^J^JL/^ L>^ J 'Till ^-tul) 4 j/Xla 4_ij-jud Cxj^-ud (j^tJI qIj^U 

<Jioi JL£j . JlIIj ^jjLl_>J1j ^j-JlLAIj ^aJJiJL^ 4 m.'v j-jlC d»L! j_jl>J 4jjL>o 
I ^IjJ ^j-A 4 j <-w ^>5^ 4j 4j| J^al (jr^- i^j uuj < U J^oLtJ ^ <ttl ^yS ^Ljlj3 

^jjjJI pi oltll ^jLs i^ySj-XJ \ a J ^j) . 1 jlj flj «tj fltl ^jub^-a ^^Lc 3BJ mi jl 

^JLc ^Lai Laj_^udj^.j Ct^J-* ^T'^ Ijl < » u t iii (jJJlH ^Jb 4 A <i ttl ^JLA Ijjuij 

^jSL^j ^jJ! u[}-^i ^Ijj^o-^ ^ 4_^^ui ojl^>>!j (^^V ^Lc JjIj! (J& jj 4 * a 



j-^^i *jzLH*- cr^l ^3-^ J t j-clll (j^J ^ya ^L>JI ^jj^>JI cn3j>j 

. 4-ul JLiJl CjUL^VI ^1 Vjj-ojj ^illJI Jys ^Ijl^jI Mi ll! SjL-uUl CjLjbIILI 
j-j-c Lj-jw jJj 1 1 <jLfl t dULC \hn\\ 4 j mi CjI nj <U"i!l oJLA dJ-t!u-3 ij^3 

(jLuijJ 4_upJ 4 j i <i j 1 1 CjL-ojlI! d) JL_>- 1 Ijl^La^ . J^-i-u j^ol 4jL£ 4_1£ IjLA jJUJ 
4-L<.fi iILt 4^jsLj iZjLjJlc ^Jl (J^jtjj 1 4_Li^>La 4j^lo 1 1 ' ^ * L)^ *| jl (jy-t-LTw. 
Juu i IjuJ.1 (.Sj'w a-HJuLu LojjJ ♦ Llj.^v y^st-A J^o_t-o ^^fl J-*-C t Jj^i 

V Ml J <-U-J>» 4_LoL^ 4_J^ jl^u ^ i^L^J! Luij ex* ojjul^ cjI^j^ 

♦ 4 » tS>[\ ^yA IjUJLJK ULl^jJ <\ llj iLgjI^J LflJuo Cj-Cjj 4_lA_J^J 4 jl-v. 3l^jJI 
(J^ (JT ^ 4-JLLLu i <Jy _LuoS?l (j^V mi H 'J > j J r ^1 j < uJ ^jl m\y\ I JLA ^jj5\J miJ 

i^jSLaJj .jJLu^f 4Jju>- j^jJI j^>^t U- 4 4^-*-*^ 4_3t_4_tu Mjuo 4_^3 (jj^J <jl VI i^^y-Jli 
^Lu^J Jl-l^ 4. j <i T< ! J.C,.,,,; II I JLA ^ 4 i r. J y LMJw ^|,\ Vi ,,,| k^lLJ j ^ VjL> 

jl ,cjl_Jj^t£LJl ^jjuo L ^ CT L-oVl jn> ,n1l 4-i ur jt_i-^ ^jJI jl-i<LH ^ISLo J^tj 

iBjLjjL>JI 4jjjVl j 1 ft ^ V J^-a-ll (jr^ 4j>*^> CjLjj) r 4 j <i n t j-xj omki LljI 
4jIj9 j^j^Jcx jl t < u ^-AJL-^f ujLudI I jj * J^-*II CjUIj j o\ i I JL^_J j-£^3 
Lo 4JU 1 m mi (j\ 4_l3j-tJL t j- 4 ^ ^jclij^ 4lj Mill 4jKI*i<;.4 lII^Jij <ji ^jl^**< < uJ 

^Jr^V Mill I JUb (jl JL3^I »-SjJU 0^ ^5 * U^Jfc I il^fc. Jl3 q[£ ^jjj i I J>^>.J-A Jlj 

qju4 I >■ 1 r>lj j >^>J ^ -* "1 '1 0 U jLjI^-lll 4_j_jJI q[£ I jlj « J-X- 1 11 1 

> * * 1 1I1 cX < nj La ^jLc^-i-o jLuaJL ^ » Mill j^>.|^j JlC ^jLa < j 1 1 « ill 

I JLA ^ ii m (jl L^oLaj j^w^JLl j 1 f (j^a (jSJj — 1 jjJ VI ( n mi "i^ J ^<J 4j^ mi A\ 
<jJJ j o^^f ' I ^ ^ ^ ^< j 1 1 Jl < mm ( id j \ <^>j LaJ <r j . J^kl o^°3-l M— >^"< <a 
4_4^SLv ( j^a Loj »<L) jj-oLiJI ^^JUjxJLI ISULd i j^- ^j^t V A£J-M S Lj_£^L_>- I 

(3^-Jl tiJJj ^UtJ Jjfc L>^3 *^frl>u!u ^jWiMM 4^J-U* (j^O Loj i<L*_L4G W"i t UJ 

jJLjJ ^4j (jl 3! .(^H>-I J j m i il l) S4-Aj_LotJ jj>*\ Ijj^ ^ylljj (j! (^ 



{jA I j-A Jub ISLu L « IU Jiaj ,ji (jr l£. i4 IS -rill e^XA ijj^jJt; ^«i"i-hII (j\ 

b>UJI £>LJI jt Jl ,„r, „,VI yk I >t* ju^j olj .ciklj-tVl 

J)j a >i * (j-£ ^h«i (jfj *4jjvVI iLtLjuf ^ylc 4_ajLlo I (jlj t 4_i_ajjj-j>J I 

^ylll * 4 j "i 1 MjLdJl 4hr jJU L^j JuJ u <\\c Jl.j ^ 4j1jjJ ^Jlj_3 J£ £_xj LU^-Lq^w 
jl i(j^aj^>. L>xo I JlSLaj i^jl In j mi ^LSojV J jjfc 4t j iUlL) c-^cMHI (jl 
JL9 LaUa i(jr\<l^nio< Lai .4-ulifcljl CjI^uoI i_jbcjuot£ Ij£a LbtuLuol JiVl <_yl£. 
Ju9 4 j Ac Vl <jl < u\ V ijl mil (<iVI i— > iin LojjJs . 1 A l"<V a USj-a-oj lJs^ < «n *n 
cl»Ju>- La jjk I JLA'^jLa i JS ^yicj . 411x3 JL3 (jl <.m mJ Lajjj i4-iic. Cxi^lj 

jlj— 3 ^1 tia^ j_^_j__>JLl j Jl-l^u . j i 1 "f V I i . < j iLl Jl fll->l 4JL>. (_ 3 _3 L-jj^..<3~) 
JLtil (j^bjfcj ^jjo (jl £*jlz*\\ Jjju (jl (Un*^ c1jJl3- LojJj ^LojjJLj 

i4jj— -V Mtfl u \c <-it n (jyjJI jj-a^M tilt ^j> j-_/q| i4 111 rtt O^jJI ^yis e-»Ji-3fcJ 
(_£jJ (jl£ IjJ 4jf tiUj J^tJ (j^C 4-JJjL>JI L^jJa-jjJI fJL Lfc» Ljmu (^Ij 

< U 1 11 J ^L^j j-^Lc ^J! Jj_^aJI liJLij ^jJL. (jj^j Luj^ ♦ 0 < j ^ ^^L_c 

^Jbjl J «-J 1 til (j^J Jujj Cj 1 < j "v. ^o-^jjJ (j^a (jl ^jJLSj 3jljJLj>JI JliLsbjVLd 1 1 j j J ^ 
La ijju^LlJI j ir jjJLlj OdJM * "^W cr^^ ^Li-iJl ^Juaj t^ljuaVl (jUojuaJ 

^M_tJI (jl^ iLjJiljj (jr>j V uioll (jLS lojj .(jLLj-uJt (j_>s 4jL^j 6^ 

^■M-c 4-Jj jJI (^jIj^II (j^ j-V iVdl (jl J^qJL>JLI (j^» (jjij J^j .cdJ Jl^ (jj^J V 




liLa ♦ Lt^M^I LajLa ^I^Ja? 4_»btj 

t ^IjJsVl iLajJ ^jlnl uJ L^.jJp tCitt 0 Jufc 

. i 'f i (JJ ?^ 1 ' " ? 6 ** ' } 

JjJlj LLjjJ c ]^j ij Mir j-^-uLUI o>-^' 



<j\ V 4jtj J^L>U <j\ JLJLJ ^jtVi mi") Jl_JLJ LLjV t3j J 5 all Ly J& 

(j\ Lajj ♦ [ j J ^-flJL <iljjVI ^^L^- 1 Wr a J-ILS ijt^^^-tui (^f Ja-S 1 j <U 

. * ur ^\ \jJt J^x. ^ uM ^^-^ i4_Ux. ^SLxu Llui LiJLL* 

^y^j—A J— >• V I q. ^y^-LlJI ^jLjj—JuJI < . <Ufl L y=>j—A \ o fltal : g.i U j J Sj^ljJI (Jj « aJ 

(JT ^ j^ptj L^J ^^11! oLLljj-JI c jX. 4_3j_ju La j^ljliteJj < nb J)l * "n La L ^ic ^y-oj^JI 

(j^-wu 4j tuL-u\ ^ (Jr j4>j .^jT ol m.-w j? (apolipoproteins) 

^Jlc 4 <i 1"< V a ^ i ii ) Lg-La J£J <jL£ ^jlj i_A - c-.!^ *HLj ju j I 

jJb 4j1 i-fl^l i^j (^jJI _A ^jT j_A L^JLa 1 ) o g j La jA£lj «4 aloJU Cj La jjj/ j^a 1 
CjI^Lc (JjLuj 1 LaJ - J ^j! 4 <i jtia < / 1 ^"'JJ * ^ ^^J-^J-^JLh^ cr^ 1 

ljubj t^jjj " i ii «Lt_aj \j j *1 ^ 1_La^ (J^h flj <Gl_£J t^nj iTIj ^ ^ 111 JLj, \ <l 

jL-p ijJ 3 1 ^1 1 r*>JJ -^J-ll ^ Juk JLiSJI i>> ftJ ♦( ^ * ^ J) r ,i jj^ ^jx. J i^> n\\ 

^^ic 4J^.a-3c^a ^jijSIj ^jl |*Jl!L) 1 ^jJj 4jLfl t^UI c_j ^ ju V Jjj "< nJjSJlj 

JJjjJl 4_L>»Li ^j-u\ (j^J 4_LvjJ I 4j! Ju . 4 i i AjJl oLLuj^-jJI ^ o i <n CjLujj^j 
( Jlx 4 f^iiV<U 4_u-AjJI oLLuj^-jJI j-A ^jjjbJljlj J jjJL^J^aSL! Lj L«_x5 4_L*j>J,I 
uaj i 4__u^l_itJI l—^ji Juj miI-w- jnti 4JL^l_i!aJI -j_c Jj^j I— -aJ-icj »4_al j$JI 

(j! juu Ij-jJw|j ♦ (^(^_5jJi f-ntySUI (^l) 4iaL!i£L!l 4 inn 4 jitfo oLLu^^j 

t 4_3liiSJ! 4_JLc 4 uAjJl oLujj^Ji 1^ o ml 



^j* (apo-epsilon) mm! _ ^jT Ll^j! ^ * , «j ^jJI) -a ^jT jryj^ 4 <i j 

m£j^VL jl) L-J ^jT 4 t4jJ>HII Oljj; uJUJI (J^MM ^JJ J-L^J Lj^UkJI m£JLsJ 

tjl Mill Jyj (jLa t^LJLjj . Jj^^ujJ^SUI J-SJJ cdJj J-jL^j Lo J-*-dJ <j| (L_u-^jI 
I jpa ^1 j^l ^ j^JU *\ in\\ tjL^ 

^»jJI jl_u ca\ j<ajJ1j Jjj "< r .i t ^SU 1 u 7\ n < ii * i \ „ v j ^^L-q-ju V LL£ 

c-jl i r^*l L^_)L^ i_A lZj! m >■ jjjj jj^ro 1,^.1 x i>o 4 j t'rtVJb 4j^_jud ^jljJi-dJl i— )j i^I 

J ^ i ni i^LiILjj t^jJI (j^jfcjJ!^ "< < nl^SJI liIj-Lju <l5jjJo 1 i^j I 

n <\n]\ (j^j^ftJ 4jL-£5>U j| JLjLLlJ (JJp 4J*Lv lIILLAj . 4 j i CjLj^j 

(( £ L?eJfc )) ^9 jjLj J-JlJU (j^^ i4_tijL»JI ^jJI J "l i Jt3j_3 4J*L». 

J^>. (( Mill I JJuu)) 4J ^j] (j^Ls J- 4 - 3 ^ (j^ 3 J J^J 

i4_jtjl_ti jj| 4j^Ij (jr ja ^jLi ^ % ^ ' j^jJI ^j^J Jj-^o 4 K mi J J t ~u _A ^jT <j? J_->o 

1 ^" j i .»1 1 ii~»» L;r 5 1 >>tjl ^jjl m") L^jI cdJj ^"1 i^jJI 4_uiHII CjIjuj (iil^ll 
: Lc^ j Mt ^l^jVl ((Jjua-fll)) V_A ^jl Li^jji (jr^ i-L-^j .l-aLHI (j^oj-l 

^ 4jIII ^ 4 t . ni LlJLlA q] VI ti jl"i> mm <jUI ^ U^^J 4 ^ < iV-A 

LLd ^clLq LcLojjI 4jloj^^q ^ U-^ 4 m.i) jj a i_A Jya ^1*1 a; i d i jJ jlj^VI 

.^ Y V_A ^jL^uj ^JlI jl^JsVl ^ 4jIII ^ 4jujVl 4-luuJ JU£. 

I oKj » 4-jJalj- < L- "w CjLc^J ) ^^>J i<— jI JJuljJI <5 Jul) ^j^a oj-i-C j j ^ 1 1 Jj-a tjSLjJ! 



^ijLc-a < ■ < lilt! ^yzj-A j\j£Jj Oj£±3 * LoJ^^! Lr^ \lxJt JUi^ol 4_j*>Lj 

^ J^Vl Lr L, 3jl>.Ij 4 V uu (jri-ujjjVl ^ 4jUI ^ cryMi ^j-Sj La ^jJ 
Jjla Lajjj . 4j1II fjjh crtu..^ 3juju>JI I/mt (jlSL^ jJxj 14jU! 

*Llj| ^ * I Jut] I ^3 (jJ*Ju« ^>J j ^jJfcJ <j-<i Jl^^j Lj jl JlLq (juiSuu <<JLq ^ 
1 j )j r Jjfcl (jl 3juo JuLo L^jjJL-a Jib JL£j ♦ Sj-jjf^Vl S^jJUtll oLi-ilVl 

^JuiSoJI ^c-Ael Jt£. (j^KL IjjobU < .Intl ^Ij^L VI (J^jLusj V SJljJL^JI 

Q^Lua^tJ La Jiic ^JSLJj tjLatuiVl j^l>oI£j ^jj-uojVI ^j-c <GjJL>.Lj ^^j^AjJI 

urt>. t jJI jlj-^^l ^jj . l_4_>.^Lcj 1 ^ i (jSLaj 4JL>. l-JLaJI (J&j-a 

i Jj^"n,rJjSL!L> 4-aiiJlj 4-u-AJlM 4j JLC.SLJ SjLv <-L^u1 . a> ^j^ul m ^ CL>1 jJL Y_A 
olxJb jpC- IjJUl*uj ^cJ^J JLataJ ^^v^Lc r uj JL>o i^j^>.f 4 i^n J I 

(jSLcJ 3L_ljw ^j^j ^ <^>^ 4 j o At L4J 4_Jiljj oLa^Ixja dJLAj »4jJlc.V| 

^j-A 4 rtj<r J^>» (j^fj fi^telll t LjSLuLfljJjl t(^A (jyjIjjJ! J>aJ1 4-jc-uj <Ti tnjl 
(j! a Jul^, J * <jr^- i O^^ -V geJUa m r>JI ^^L-«JI jl (jrt_L>JI ^yol ^ -^1 

: Li^i J£l jrMx. 4^.jf ^jjj q] ^jSUj jLu*o ^Ij^JI q^jV A "ill 

4-^Lpi 4JjljJL J ^ flJ jLgfcjJVl ^Ij ^jLlIII ^4 miTI ^l,A V "< uul ^jjj 
Ljlj^-j-u tj <j \ %jU (jt 4 j iUII 4 i^.U jljJa! t_-tJ*J3 <( j tin ntl 4j ijull 

Lhj_jJl_>u (j-C 

Laj < nj jJI (j-^J i^>-J j "<JI IjLA f^A „V Jrt^ < uJ (J I LuO 4 <^ <1J (j£ JJl I J) « J I jU 

dj-Jj— xJl ^)l3>jl • JU IjLA (jl-Ji LoJjJ . ^J^-£ < jaJjVl J^Lj^ ct^J ~' ' "J (j' LLo 



^1 <JL>JI jut Cf Juflj . La Lc^oj ojuJuus £ym ^yja caM^ -^LH 3 ' Lr^ <—iJl>uj 

j_^jLa^U 4 j n< "ill ^Lo^LxJIj , 4 j i XjXj 4j ^^JjjLjij 4u jj J£ Jys J^s! 

La^aj ^AfcJJ *oLjj JkJt (JjuSj V uryj>j t>o « jjL3j» jjil L^L». ^ j. flkj <jl cr* 

r < <i mi"^! . jJfc. I < r . j < .i L-uaJl L^J (j^J LaJUC <«4_uljj ^^blj-^^l 

JJ ^hlL < U J^Vl <JT 1^- ^ 1 < J > 4jMj L ^JLC jjlC ^yJj. > M t H (JJ-^l Cjlj M » 

oJLla /Si 

^j^j-^o ^jlj ' ' " U J^C- (j^ajJLLi * U iJj>J 4_»j ^ JL_iJ ^ f.j-j-uj—A^j-^ ^J-C 1 L 
La (jLc^-Lduj *Cr^^JJ (j^L-<-ut Ljj3^>. Luaj! 4J (JJ-^J Jl^ ^,unU JUX. j-xjLaJJI 

4 inni i> 3_> 1 lA>> VI Laj < r <— >J U ^ru>JI ( n miTs I 

i J J^"i < »i j.l^£LI I ^ya 4juuj^a 4.i < <i » ^JjJ 0_il^ La LJLc j^jl-AjJl LI St <>> ^jl 

4-jl^j-c j_L^Vl cjMjLa]! ^ \ a t i ,a ^ crotU 4 k ,„ ;,H 




^_A (^ylajJtf *JU ^)_*-u da >.u epua Q^£Lj^ i 4_jLJU ^£ Jjp^ <"i r, 4 i x.n m ^^*oLlo] ^JLqJLv! 

1-A JL^vij ^JjJ /ys JU£. 4_>l uaVl Ji_4-IL>.I Jlj^j^ . ^joL^J^ 4 j t 

<LcujoL>Jt ^yJJ ^JLjJ! <U i a jig (j^oV t4jUt (jlAJjIj 4 t 1 1 u (Jjua-J 

ljU>-lj ^ '^y-* J Lo- Tu -v. i (Jj}^J *^ 1 -A (j-a pLu >• ^ (j-* L-xjI »pi » > i nil a, 

I j| i^j-Z** I CjI ^.Kj^ . ^j-Ci-t-u^ 4_ul <i3 «. JLjJ I i^j-xjj t i ii j)Tu i4jl_LI »■ * "5 

4jUI ^ 4 i i m ^ JL-Jw^_j IjlAj) L-A ^ JriJu->. jl^JaV! JL-^! J-*_ >■ 
O^ 0 LhH^ ^uLAjJI jjoj^w 4jLgJJi 4luLu2>i (J I o"i -k| j>j£-J i((jA-ujjjVl 

^j-/3 ^| (jj) J I flJ jl^— fll <-L1LuA ^ J J mi 4_j ! ^JLc . i QJ) fl f /)K miU jjl i_u 

Ly ^ Jlj>oj , 4 ala-aJI <>lj-3 < k J iul/i-A Ll^>. 4_jjJ^ LaLc 

^yLoLw j_Lc L_a ^yLsLv ju£. \^u*\ 3jLc ^,-A ^ <<»dJli j_o 3jj_^^<s ^uLa^JJ 
J^l clr^>JI ^ Sjl>Jj Y_a 4it^J J^Vi LT k. ^jjJ (^jjJI jl>aVl Lol .T-a 

jjL^JI ijlj iV_A oL njv ^jJlI jj^C ^"1 j^uLa^JL 4_jLuo!>U VLqJL_^l 

CjL_3j1 — uail c_)L) ^0 ^yXjL-^ ^31 4jj-LcJ I JlA JL-ju Vj . Ij j i m 

.^^^jil 4_JI ^ (^J>*-^ J^ 1 ^ JJUJ Ujlj :4uj1 r^^Vl 

t^j>>j jJI j^jLiij ^^^^ (jr^ J- 5 ^ i-A ^1 j^jjj \ 'tC J 

j-O-iLAjJL) 4jLu»yi jJ«x>J ^1 (.ii ill JLsJo- t 4_!ol ( n j II oJL^-> jj-ojJ j^o^I ^j^J^ 
^yjl j niVI j I Ji^-mJ! J-lc L^a \j (j7 l£.\ 1— a/ 1-A ^ya ^j^j jtl JUlC Oi^rf 
^oj ^ jlj-flVl J-k. jJa^Jl JL^L>.L» 4JjjL^ILj tiUjij . i_A/l^fc ^jj ^ JuoVt 

oLmj^JLj j^jZJu L_a j^LaJJL 4jLo>LI j>1jul1^V1jb .V _a /V -a 

jijSLj V_A / i -A CjLjVI ^j] Jj i JL>.jJI ji^l JajUL »l inflt < « > 

JLk^ Lol . 1-a/ £_A (^jJlI (jl Jo-lo-^JLj MjU>» j^jif 4jL-oVI jU^ JLqJL^I 



\ 1 p^jui^o^jS 



4 xaaJI <jlv.r Vl oj : JjJsf <jLj Jjl <h"<!I I JlA <-<^y\ oLj ^^Ju^Ju 
4>ulj Mill 4_j_jljL>J! oI^-uLjJI (j\ (j,~t~*- *3jJuJl 4JLJLj t_*J^J3 U-^j cr^l ^-^^ 

< . » < inll L*j(j t^-^J^ n "i ( nl 4_L>-j^o (j**-^- dLi! (Jj^-Ls (j"°3 - jL ^° IjJJ Jl_^ 

j ua__*JI (J^LlJI p k * 4 (jl £ jj^-o ^^Ja ^jVI jl^—sV I i ( ji i^>j 4jI 1 — 

a! u»[ clA^3 ^ JLlj ol ^j* dUj 4 3e j jUJ . \ Vju 

-A cr^JLh 1 ^ 6J ^J) (jy^Jl 4-Sj^JqJI JjJulI) 4_jJ9l_^ « i_3 Jj-j>J I )) ^j- 4 A^Y 4jjls 

m^JL_>.I (j-^-Jj t i 1 ^ <vl_ L a U > ILj t4—fl_uLijJI ^JuA dJIj I aj « 4 "i <i j h jj 

4j| ^Ig>j "< rtj ijlj 4 o mi ^->-I o^j^^-j jl^ f1*"l < nl ^yic J-c-tll L^jj Jj-^J CjLjj In til 

jjy-A _A ^jT 4 <i jkjj t4^n iU^j nil i j r a 4jlJLoj m^jJI ol <i 1 rij^flJl ^JoLaj ^y 3 -^ jl3 
_A ^jT 4 rtjUj (jL) l^>-^*5 4j^>-la-i ciJLlA^ . CjI <i 1 iij^gJl (jX. I Jlj_jlj jIj u n jj <j1 
^j-aj jJLl Lj!>L>^ ^j^U ,J^J "ftnl ^SLH J-a^cJ 5-^3 i^jJI ^ 4~l<7 jUj L-kllitj ^ jJU 



j-A <^-oL>. lJiJLj <J i Jk ^jLb t_A j^jT 4 Ajhj C-ljL£ La Ll 4j|^oJbj iS^-j/Lpo jll^l 
LT xbj— a CjLjj i t/y C (Ji^lj ^I^Ju SjLa 'cHlfl uull I ILu J xj u ^(i mJ La 

.Jj^jJll JpL^jJ! <JLL1j ^joj <_y9 JL£.L-uJ La jotj ^^Ll j-Aj ♦j-4fLAjJI 
JL3 Lul 4 ofltl 4 j<7^1La t(jVl La! 4j»jj CjI J I^mo ft! (JjjuoI rttU (jjSLudu 
jljJdSfl CjI m >. j-p Vt <jl ^ jU" mi 4, tCjlj mil ^ iml 4 Ij lu j 3Lj*_9 I *^ b a I 

^j-Otla . jJLu La 4_jj3 VLqJLxI 

^l^p-AjJ .^jiaajVl Cm j 11 ^ifl LaJu£, L ysj^ll Sj^LJtl J^ljJLl 4j1 

^rin o 4-Lajj3 (, rtU^ 4_j| L> Iaj-_<ilJ j i ^V*\ i*Lc 4_4jiLjj ^-tfuj <i ^ ^jL^j^j 4 rt Ml 
jLlx»*VI tj] 4 Tiifi ^ !j£. jjLae-liJ) L)J ( j^e 1^ jlf La j^jIxIj 4 L^j 4-a_3 ^jLscjj 
£_jjjJU IjLA (j? t ajuu£\ JUS ^LsfcXiaJi IjLA (jl L y3jJu}j i£jjJ>.\ Ju9 Lg-ItSj jjSLj 
3,' ' " (1>* Li^u J J *CVl (jrU ^_jLjJ! ^1 4 t jl^J J-i-fOJ (^jJI i4 idLj^JJ 

4-jjLlII SjjjJI ^ U-°J-^' j^hjto 4j? Ijuk ^jv^II ^ ^L«J>^ ^Jt-iJop 

. 4"i < <*> 4j?c-luJI ^JUb ^sLt-u^J I ^_*Iu ^cj « moiU Jjui ^j^a 
J Jl^j jl U-^l ^jja i^t a 4_uljjJI pijl nrwVi 4 il^~> JLB La 4 tr\7i\\ oJJb j-ub^J 
{jl ^ t j n ^jL^ I I <i C « .UTl 4 a »1 t^f I jLuij 1 a^<rj «4_uJlII CjL^_>JI 

<?jufc Jii-fl <t<^ m ^ jJI 1 a iUqj^j ^Jq juIjJI ^j^LjJI jojJLcuil jjb I j jtl 

4Jua f-La-iL V jj^dj-o ^jLilj jljJaVl Jl-^V jLuJ^I c!j-^La .4 uiAj m rn^l 

4j_uL_4-Lx!l (. < Lyj (jl jLp->.*iHJ3 i^u/d a j-o I Jl j->-Vl < u ->-\ ^Jb 

o' :< t < j . a >j <-dJjJ ijj^uum -A cry->- ^jJ-I <j-ujJ ^jI (jj J a > 

p^ "nLusL JL_j_^I 4 j mi ^SL>. lLUj ^3 (jj^j in i _A ( j^o ^jl m Jl! JL^w^j 

(jLfl tjiLa^a j^tj ^^k. IjLa^l (j^ij V uul\ ^jj . 4JLa ^Uni V ^Irir J^LL^Lj 

jjla^ja (jl_JuJ jLu£jy ^^ujIj C-ajwLv L*^) Ij-laJLj ^IL>. (j^Lj Ju5 jLltxVi 



_ tj-JJ (ji-JLI J Up *3jLjLa J31 L$J jLlI^I Q^-j^ _^jT 4JL*. 

^jjo <j*uJ *JJ ^ -A (j-^ <J LLlv 4jjJ O^tI - LLb t a <jL£ ij) 

J-.jJll 1 LjjJ^j — ^ Vj Lj_sL_£ ^ujJ 1 _4 ^jpj* (j-uLt-^ Jj_j>-j (j^j.-Tr mi" j*l J I — 4 j 

.J^ ^ <>l ^5 cJtf IjJ Vj jUo-VI 

jLuL>l (j-uLlil t^j^tj o' jlju Lc_4 Jla jJLa J£ (jJ^lj *tiUj ^ jjlj 

J^SjV Ll^o jjuVI CA **3^ j' ol HIV ^ijl) jJljVI ^j>^ 

(J-^Jj-LOJ ^JJUlU ^gTt-Tfart 4. J> j "j I (j-ujJ j JkjV 1 J ,(l_jJ^3 Ci j ^jyJLV j * Ld-JoJI 

J^Lc jJ^yi 4JL>. ^ya ijJLla ^jl ^ ^ j n^li ^ ^jL^ liijj . jrt H (j:jjutj 

J»j <ij {jLj 4_>.LnJL I dJUfe 1 ^ » (jpJL^b^a 4_3*I^j . 4_^aLc ( ^_a!jl_>JL 1 ^j-u_jJj 

(J^it-tl j|jULJJ-^l J-^-^J jJjtjfi . CjI^L-Tl>-VI ^jjO LA^_i_C.J 4_u!jjJ I Li) I J 1_ULJ>. V I 

tLJl^lj^aJJ ^piJj^io 4_jl3 IjLA ^jlj3 ji^Jl J^o , r i. j L fc j J (jlsl 

(jj Jl^jlju (j-uLUl JxseJ 4_jl tlU Ji ^j^j jJ^ L)^_^3 ^jJi ^j^SJJl l-^jL^ ^L^tJ 1 <l£ 

J^Ij^lL) ^JL^aJ i i i inj Lcj 1 j^-aj ^ L j_& 4_j31jjJ1 cjIj^jjLjJI ^jt Uai 

JcljjjJ ^^jJI 4-^u^jJ1 ^jjo JkJ^J dj^JLJ IjLAj ii_< .hwf ^jjo Utj^-j-Cj 4^j_C i ^ "f V I 

(JjSLj ^ » ^jfil^ 4j ^ t4 j ^ JjL £■ V t ^ j .U" ( J_ L La_J 4J JiLc 4 -ir ^> olLAj 

« 4_i£. L*IL>. I » CjIj j inrtl (j^i inn til ^Lj_LdVI^ mi rr i T 1 ^jjJJ->JLl ^* Jl2j .^jjj! jt <j 

iiJjVl L yijl L3 JLt tLu L^j j V fVitl ^LuLi fj^^-j^ 4jlrt.«JI J^Ll^JL! 

, 4_xi|jjJ| dllj J r 11 A "II L_flL<U JjL^U Lqj ^jjj-LLII j^J L_fl 1 ^ |jl J-J>-jJLl ^jja 
,jja 4 j -V / ! 1 ^r>j— oj 1 <i, i j 1 La^L* Jjl L(3^1_>. V 1 CjIj) j f ii ii "1 T I £JUfe ^Jj^Ijjj 



Ju^_5tJ J-A3 i JlLj-oj (j^Jbt_d q\ (Jj . 4_jjIjj CjIj j < n L^j! Jj-^I 4-1 J^M 

j\ ft 4 j * jTftl BjjLoJi < n tr\\ <j I ^\ (jt I^. 1_>J Ju3 i4_t^L*ljvV! CjI^j «..A~.tl 

jlj^U 4jjLo1Lj t -A / 1 -A jlj^f 4jrU LflJtxo j i«f JL>.| Ju^J j U^ll JU-1>.| 
4Jbt^ -A^jL JgiVtmj j-Aj / ^1 nit a (j^jjLo J>^J V_A / V_A 

4_&jLjuo <j£. UJ ^ \ 'J <jLj (jiaU t-jl j i nj ciH I A» ig^_Jua^JLl o tr> 

^-lC CjLq^I^o <j£. {*ALu»jJt lj) tfu£j (jl ( j j0 ^<T'J mi~nJ 4 -^r jl ) 4_<a^a 0*°>^ 

JjuiJL, tijLu* 0? ^LLIU JjLa jjlL <j\£ q\j t j^jLfcjJI (ji^a op* ^La^L^ 

(jl_£ o! ^j-«-J <jf J (j* L>^^ .SJlSj-a ^ j f 1 ^ ~ o j q C-tjl_^ <jjj '4-jLbc-jJ 

t-i^j? Luj^ * 1 -A (j^o (jLLL>. ^JU^. o^ l^ii daLlLxl j-xb <jf LrV^? 

Oj nioi h (jl 4 j i ii Jlj^LIJL) <i »<v Ij-^al ^IjjJI jLjJUwVI ^Ij->-J QJ^l ' "3 

4_jLloVLj jJL j (JLo "i^l ^JjJ 1 -A fjja q\ m x ^JjJ ^jJ jJI 4_*^M1I ^ 

1 <1 ^ "< O^L-C 4->l Ml T)j _ j^jLAjJ! j| (j j M l H ^ jLj (j^j^J (jr^-^^Lo 3 "i ill 

j-^" try- 3 O-^^ UJL> J ^ (jr^L-^fJ Jj ijrU-u-^>JI 

(ju j^j mij La (Jj-cj i^jLc Lcj j ut p A„t ir dJj^xj mm 1 -A (ju*- 

(^j-^Vl 4j-u3LjJI c-jLtiVl j^Lc (j, V <^ij JlB (jrya^^U! ^ylc (j, i t^tj Lqj 
j^OjLAjJI jl iVnl ^ Juo (j^_<_ujJu u-il t^r V I frLqig, JL>.1 Jl^j . (j-u 1 I L^j5 ^Ju-oj 

JjU CjLKjV (j^fl ^J^J Lo cdJj (^1 J^J i^^l I JJt> (j^O (jA j ' ^ LjJl ^jU 



4jJbVl <y3 ciU jJ 4 i ,,jJU 2l1jJlj>JI 4 ft aVl ^>oj _ L^jI 4_LjLiu, UjV1.11 

t jL^ljJI fS-i-ujll ur £ A* » < U ( ii 4_<_u l^_> i—ij r^ij ^jjjJI i^juC^ 

J-kl 4-JwjJU ^JLiU! ^ i r^l c jMuJ dj^l j (jl JlJLS uilLufc (j! 

JUe ^£ < M"> (jr lc 4_lj| 4_j_3tJj^j 4 <-uljj l!jJl->.jj i^jjj— ^lj_loLjjJI 

4jj.it 4jMj J^S/I <j)l\ JL^3_^9 .(JjJ^I l ^jI > 1oj JLU3J jl r^MJ ^SUj 

V jk ^ T j) cjLUjw ^jjJ <j^o jLlr. 4Jj) t n a <jt ^j_xij t Tacrine ( jj^l3 

^jjJL j^-i-Vl jlslj 5^11 1 < t < j ^^Jlj_>JI La . i -a ^^^LoLw ale Lq^j J-A-i^a! 

JL^jj Jlj L<a <eiJJ j j_aj , ^ mi j 1 1 LT A ^^.jSLII 4Jl1L_l(^ iLujjj-5 J <Ti< >ill 

^ ^ L^jLs ol^flVl Jljv I 3Lp* jlIIj jl jSw^j 4.^1 jlc Sjl Jul 1 til 
frljjJI ^j-A Qj y S LcI^jI < . »j > t-^ T I 4_i_3 < n < n j jJ ^31 j ( . ^_>-I J^-aJ Lai^jg 
4^aj^UI Lev jJ jJSJJ I ^ .^jiaj^JLI JllC CjL1i>JI 3 1 (>L>JI ^j^o J^LIij <j| Juu VI 

L^a-faul Lujj n A\S ^ oj jt t,^> 4^^_ii JU < J* rtIL jjUl Cjjukl JUd dU jJ 

4JLjJ&j Lua JU^Ij 4_ib (J-g-3fcj ^ J-3a .SjLvlj QJ)^ " 4 n j4j ^Ir oj < uLi 
< £ 1 jjej cr^*" o ^ L^H 9 < m 1 tr> f 1 ^J^-lju^ j I />SL^J tJlaj tn^L dJUj^ 

djj^ud J i^i^Lj Lu-uLo^s ^yic- 4" n ir^J 




(j^i Laj - tlUj ^^k. UuJj " in 4 K hj 4 ^1 Ja-aJL tiijjl JU9 (^jLdJI J*Jj 
. -A> Cjljl l^L L}-l£ frlj l^ll 4_i_uJ_ujJ (J-a ^-^f-S_>Jl t <jl . nil 

Ul_3 i^LiJlj J .t_ 3jJLst_^a ^£5La 1 -A / i -A Jt <ilb (^jJ (jl (j^j— ail 

Sjl a **< > ill j^yJ (_j In *lj . ^ * ^ "x r n <s Lr juaj^o 0 Utj t^e-jus l£-*Lj JiJ 
ijja 4Jj1_Lj! La jl, 1 n a Laj i^j^vji C< <^ Ijl 1 a r 1 4 11 < nl ^yj-a t . 1 1 U j 

^jd Ja .^rjjij 4 jlr o^SLj I o r j tjjuj ^jj <jL£ |jl 1 a rj <c_>lj^i 

JL>JLl 3j jt Jl J-i-u J£ j-ubj jl^j .^tjj JlJ-i-u — 5 < ; <lrtll ^^JjLc 

i U < ii^ JJ ~r\ (j\ ^j^-CJ '-'j -^-J jJa->Jl CjLvj j 1 ^ m t \ ^Lxjj j-usjV 
. (Jj-^Vl CjI£j-_JJU LuiJaLLo IUim^ JljjV 4J^Jj <^j}La j_3tJ ^^lc j_j^o ^jryjlj 
<j1 cr^° < < 1 r a La (jLc^—cu (> ^_aLjJI 4^^ (j I Jlj>- I q\ 1 j n In < a J ' " 
t(^jJ 4 ^ / ^ ^ 1^1 La-C jLt4i3 (jlj i^Lu^. Luajl 

^Ijj jLli-l ^j-ja 1 4.9 jJ I <Lxj Ly ic SLpsil ^Ir (jh-aLlllj ^*>^.a 

^jic dUj JjLiL I o l"i a itlUj J^l » "t < o 1 JjLjwIj ^jJl^e-ja ^jj_>o ^jl ct*Jj 

1 <>>jf 4^u!lJI jjljj (Jj . Qjjx <?j*j_a JuJ (InUVj ^LLj (jy i£- ^j^a (Jjwj JLj^LJI 4jwj 
^ jJI _>lj-3}U Cj\ uflLJ-AieJ ^JLoj 4_3t_|j->a CjLlLq-C l-j! JlLkI ^jUl > yj L^jI 
4^£L9 lLLoIJI 4jLj I juk c^jui^ . 4 \n\ o UU ^yut ^jl ^jIjLju^I C* in 
3jjl_JLja 4 j r n'cw 4-Cj-Ij ^Lj-stJ LLi \ <rt V mi (j\ (,., u uJI j-A uLajuuaJL) I Juk o 
o\ \ ">J1 ^yic (jryatj L7 -Lc J i<n tJ (jl 4jLSLal ^jl J t nlL) J^-flEJ i^j^-JU V a 
4 j < ni-w 4-C.jj 4Jj (jJ-Jl J^Xej ^jj-iJI j j i £ (j^tV mi 4 jl r Jirt o&j La-a ^^ai-jl 
. 1 _A (j^a oLll>. p.j-aJi U3^* (jl 1 JL>- lj-u^ <iUj < rthVj .^jS-JU^ 4 j * 
^JL_u CjJL->-f JL^ ISLjj^al ^ c> >^il ^ryat-IiJl CjL^ui (jt ^j-a <- <^ r 
jiaSLj (jl (j^-aJ (jloj-a j-^Ja i^jaoLbj-Ll 4_uljjJl CjIjI \~ -^VLj J « ntb L^_al a "< a! 
L^L^uf 4_iiL*_a 4 it uaJl 4_ikiUl (±m ^- I jJi^Jjj ^ Lai) L^J 4 n\<l\\ iijbL 

jryaLlll 4x.llua (j! .(3LpJl ^4^- U2-*^W ^m/^JI Jl t ,ViVI jLy 

1 a, 1 <r ( n>if ^j-a 4jjIjI La LaLaJ jSj^u CxJlj La (jr &j jjLstJ L^jIjU-v j-'X Tt 

■ 



J£ lLLJjli ^ys j) n "i j in<l 1 3j j "i ^ CjLLl_>J 4 i i n <!L LjJLlj^j <rn <jl ^jIjjJI 

L_3^_*J LaJutCj .(J^oLHl 4 Ac (jjuj-tij-J ^jJI jia^JI <„ . n ti \ ^OjJLcu-o ^ j) ^ a 
♦ ^jLljv 4 a K*i (Ui <>>TL> ^Utl iLaL n4l i n -r~i ihn ^ j"i>ll Ju9 <Ui *>iTL> 

JlA J-a^>o fc^Jflu < tij V 1 Lij I jj Ja^JI j i <> ^jJl 4 j < ii <!L) Ca^j Jl3j 

ci4jL£ Uj "It 4 < ujJJLj 4 n iU jl^-sl \j£jt (j^>- } '^>jj : JoL-u^Vi 

tjrt^oLlLlI 4-^LluD jL>ul ^ 1 3 JLaJa t LjI t>> nil ojufc 4^-ul ni jryjLlII 4x.Llu© 

Joj^l* 4_j3ljj Ciljl c^LLu V ^LjJ Jt\i i u <uf ^ \ WW ^Lc 

(4 j \ J^Vl JjLJLl ^jA^J 4 , mwTL) c-JUaj ^jJ 4jfj iQ^ol 111 

^ 4_u1jjJ1 CjljLjJLk^l <jj cJLij i JLa-jI ^jl (^J->. C t j fej ol^j Mitl (jiaju <jl 

4n m -fcJl S^jr-n^wj I Uo L_u_3 1 Ij) « 4 JU (j] cl>j^ J ^ ^ 4 > i ii ilL) LJ7 Jjlj Jjj i tVttl J-'lT 
i3L_Lj>J1 (J? _3 3^jJl£ »\ j <1il u-S^Lat-J $Jt> ( LJiljj Jtaj>JI (j i ii <jf 
i dj ^Lfl _ 4-ilSLo (J^Vl (j^-J £j>lj 1 oft 4jlSm c-jLtt i^>! ^j^J ^gjl i n"ilL) 

£y* qj ^ ^ 'J JL^>- t^l (^^ic »l j ir Vl j 1 5, 1 j -w CjI m ^ ^ !j Ju c 1 j i r V I 

Loa ^ j <\ t^W ^yJJ ^ in^ t J ii" rl L<i j SB i^jLwVlj , ^rL-cLx!l ^^^JLi j j r 
<M ? IL v j ic— )j m i J ^jlj ^j-^JU ^jl jn V ni — oj I — *Ju£. » 4 j o "i -sJ 1 4_^Dj_aj 
u ft (J3^J 1 JUk <5jtj^ (jLfl ij^yW (jr^! L^-^ 'j^J^ ^ V jj 1 ajir 

-A jjT (jr^>- J-Lc i -A ^j^o ^LLt_>- 4jjJ (J^ ^ j I La! . jl I j 1^^ La 

j Ji^J * ^ « a jlntl 4-jJLc 4 "i t r>^Ja ^ol 1 JLA LojJj i 1 rtlUa jIj-oj (j-uji j-^-fl 

j1 jlL>J I ^jjJ (j-uLujul jj <i"i (J-jLq-s _a ^jI cjLm^w ^Lu-ut jl^^Vl 

^c-aL-uJ I ( JT lc mjj-u La 4J Lt-ol^IiL^. I a^j^-JlII j-lC. ^pDjILjiJ Jl3^ . 4_ul < oJL>JI 

t ui j— IoLaU 4_jj3 4—iLja ^us^j 1 fl, \ *rr i^j^jJLl Jol i ii 41 j_^J ^ 

j^Ja ,U i ii 4 ^1 ^ i uVI ^yki T _a / T _A <?J <r ^^jJLjij ^jl Lof 

<— i-O V -i^J3 JLus j-ij>oj ^of, 1 < i i^t"i ^jX- j i tj tiJU Ju 4jIj3 < 1 -A/ 1 -A ( j^a 

0 Y )V » 

4Jij>. & j^oj ^ j mi 4J 




AjL5tILujj jl j-4 ^j-^-l ^_S^Lit^a cilLufcj 
j^o i <^>j 1 <i, 1 <r (jr !L^j . 3 Jl_>- jJ^I L_S^Litjo L^lSLl^ jI^^j J o *"< j j_« jj-flJ 

Lfrja JLifcTi «.nj jL 4_Li^ ^l>C-S cMi^ ^! -^>j j^ * >^ cUljL^L>.| ^LUI 
j-a£i l!)LLlj>J1 j I 3j£Ls ^ lr j "i ^1 -Ij-ju-j LsJllc LJul 4JLjJL>JI j .Jj^jJI c-jLa- uol 
JL9 Cj1jLlj_>.VI (j^ «J <tlj-^J jl Jl_>o l-^J) r n'^ <4-U j ill j-LLie-alj csl, I r nVI 

. ^JoLuJl ^ui-<a-JuJ i c ^-lId (J^°) 4JSj^_jl^o ill IJlLsj .mi, (_p2>j*JuJl j^o ^(jr^w ^ flj A 4^i_iioj 

a ^^Lr^ ^ <J > JlI I _} ! jj9 1 < nhj lij t4j rthj^o 4jLcj 4_rvljJ ^Lq-fra 
jLLo-I ^Ij-^-I 4 njUjJI (jr JLlD j^a < mi Lcjj i^j^Vl 4_j_>.Ll11 j-«^ 

j_o ( rtjhj-lll Cj^LjIJLq C< o o-ur> Lq < In j < .n t L I JLAj) Us^aj j-l^Vl CjI j m> uJl 
, IjL^^ U.4J JLua (J^jl^ JjloJLj jVI JL^JJ 4jI ^Jx. t(clL>.l 
4_jj IjjJ I j-uoLill CjIjI j-j ~>*\ jJj_X. jl ^jja j-Lai. 4 in <n C-JijJl Jl_>- jj^ 
^yC LiJLJL-iJ jl JL->. ^Jl C-tCjJI LLl3 j j **< J i u 4_jjIjjJI ( n j U> j) ~> 1 1 CjIjLjJL>.Ij 
jJ>~] clILjb j! ^yk. . Jjntl c-JaJl 2u*JLa1 4_uIjjJ1 CjIjLlI^VI ^\jJr"i <-u\ 

4lt flj ^ ^.o inj L^j 4jj JlI I ^SLseJjj j! 3^_>J1 : j-JL^I 1 i rj c j^j 

^j^L-j* ^ ^^k- j-^p ^1 4_^j-JlJ1 -^^jLJli-j ^-ajj^ Lifj tcy 3l n 7- » 

^ ;XJj t i ^ aJ V*< < nj (j lj ^ 1 j i In L^Bj^ju j! jjj 4jf ^ylc ^^ajj^j^j i 4_jj I jjJ I 

jj ^yj.'X.^ (^jJl j^a ^ jjJsj jl 4jjjJJ ^j-o-lIj ,4jjjJI lILLcs jj-oJj L)l 
^Ij-^J (jr-J L>^-*f " JJ— ^ jl 4jjjJJ ^j-ujij . 4_j-u_>JI ^Lfl^ii-a ^ 

t_-«_3cj «Lol)) ^> n"U 4j^jI 4 j j ft) j icjJ) cdLlifcj . LjI i^jIj^ I J ^ .jLu^VI 

^in") jl L-^e-J 4_^ojSL>JI jlj t jl t!aJl I Jul SJl^I J 4 ml j in LoJlJ j^J jl 

i4_s 4juoL>J! 4_jjIjjJI <Gj n mi j^o ^>-ail dljj jl t-ocJ Lo jl J 7i c Jj^>- 

J ^JL-gt-Ju ji>-^ 1 JuA jf (jr l£i .edJj J)^ — aJt <U j ^ Inj jl c-^ej (JjJI j^j 



^JL*JLa t J4>JI ^ ^Ltil <u (jiuju (jjJl 

^Lul ill) 4 Uj ->U J^>Jl CjLjLc. jL)e_JLl ^j-c 

j ae mi ! I LgAd J^l (jr^^ 4£laitl ^liTm 

fJL»J1 .jlj^uVl jljvI ^j4s J .^i nil I Job ..!: > a 
.jjjlAII L^i* Jj)f ^1 jLUl <>° ^ ^LOaVI 

La <L> 4_l3 Ji. Ji Y *^^-o^q^^£ ^yic (jJLtA j-loj^ 




I^- T lL k jI ^ — OJ ^ n ill 



. 4_a^- t -a i ' ^ j I aji Mil Jal n ml jLuu ^jL-Sj J-C.jJI tcllLLA Jj^xj^ 

^JLc 3jj <^rtll 4.3^ • U ^jLs LojI J Ljj-^jG <jt JLjjJ L$jL£ JL>JI C<,tt j >r>Ij 

.(PRP) 

j mi f jjjalall ^j^UI ^ LuUoj^j ^ ^llj^l Cjjjj »L_fll > iJL» 4 oil IJLu 

4 J mjLUj <_fllj^>Jl J-i-uJ (j^ ' " L> ^ J ^-J I (Jj^i^J < mi "t^l .jJ}*Lujj J Mi jf 

cdijj t Lg mi rt*> L^IujJ j^o Lgjj m r J-ua-flV ^Lit-ajl J^LLL^I J a t> 
4JlC jJu ^JJull ^jiz. Lt L^IjlI| jM-j-" Mi^fi IjUfc (Jj-Io LaJU£:j . 4j>j^.jJtl CjI q mil 
jJjG 4J_C ^UlJ Lu^j! 4j£Jj .JjJ-Ld L^Jj J^jjJI 4_*Jj— i_u 4 U 1 i) ^j*M_4_>- 

j-^icxj CjIjJLj ifJJj <i > u 4J^Lljj t j_-a (_fllj_^>J I CiJ-i-f J-SJs < a ^ ^ r ^.jljLx 
l!> I U V j Jj^jj jJLjiJuj clL>o CxjLS^ ,4 n -v^UI L$jLj_>- cP^J-^ 

4 Km. a ^ i <ol < scrapie idlC>Jl 4-La *LLi V ^jJI ji\ \jjt> u « 

^ ir <jJl£L>Ji ^ t j3j .OLauu ^ mi r ^j-xs 4 ^ a i J" n j (jL^ 1-4 1^ i &j j j ^ 

jIjT j_lIu t j^o ^jS! o lu Lu! VI i^ljj ^^oj^a 4j| jJLjj Vj . Ij—iJ 4 j \ t u J-bj 
<:i «tlr Jl_>.! ^jL^ ^jl ^j-jj mi til ^-aJI CjI j > />Mj »Jl^.j . 4j jj>*~\ < 1 1 mi 

(jja ^LjLa cL>j tfJJj (.i i > »i<3 t( Ml Vfl ^pa^JL I JjJlx \ * tU juuii^j Wij iII ( t iUII 

JsuiloJ Jli 4_j| VI i^j^JLajj^iJl ^ \ i n*i 4 I o ^ rt ju JLd 4j| t j^o ^Cl^JI ^i^-j 

<L $.l AdJ (lr^>JI JLLa LiJllA Jt>j .^jJulJIj 4-»LuaVI SjJL^ AJ 

oJl£L>JI ^IjLxs 4J1L J>aj t^jUj jJI L-JLaJI ^Lq-Lc 4j (j^ojj tSj liif (*J ol 

.C_)J^SLu» 4 J H U (j\ fjji Ju^Lfl i^jJUlJlj J rt"< M 

^1 i^^iiJI j\ tcZjl flirt ill Vj » 4 1" <ij V 4>dL«ajj-iJI Sl_jj^SLl>3 ^1 (^SJj 

^►jJLI j^Jij ^jjuJI JjoLc ^j^v jru Sj^LLo 4Jj^Id SjJiia ULp^l j^l t L^jjuu 



^ |j_tiL^o 1 in -w. (JjJLjJI JjoLc ^j^-stJ Lajutfl LLoj Jst ^-oJvUlii ljufc <jL£ _ 
JjLjVI <y3j 4_£j^S/I (*\iIUl ^ 4JjU* ^1 j-ci j^tfk j_a (^cwj .ja^JtJI 

1 i n\ I JLA jja mj^>- 

^j-AJI <jJ| ^LJjtll jl^I jLc t \V\Y j»Lc J^Ltjj .t-sl j^JI ciiLSL^ ^jLSj 

t^jJLjJb Jn In Luajl 4u£Jj LijIjj L^oj-a clll£L>J1 j^SLj L*jj 4j1 j-jIsj . ^Ij^Jl 
*^>tH^ cP^J-^ dJLlA .Liilju^j (jH-^ 4£j^juo ^La-Jjj ajjfcj 

4JL>. jVI Ij-Jj-U! Jl*jj - ^j-JJ JuLLuuVI ^Jua 1 3 j q 4j1jjJ1 JJLjkj 4jJ t a 
J-nlli <jl 1L0 ^jtj (jr Lc *^jU~ 1 nj LjJul^j 1 « Jin *w (J I <jl VI _ dJJ jj 4j^j f 

^JLJI 4^.1 . L-^^J^lJI jlcI^S J£ ^ . L^jl Iju i-yajijjjJl L>L>JI J}U* 

.4^ 

CJjdttJ (J^l jJI ^jjo jJLl (JLao ^ Jl-oj . jJfit)JL4 j j r iiLr»r..ua ^4 ^jj^sr <Thj 

1 O^jJll o^3 • J^'j 4..i .,1 u ^L^JJI m^ JL>->M JJL-C jlj 

. (J^jlILJI JLw^JI ijj* 4,1 jig 4 > mi ) <Un4 UdUduajj ^L^ajl JUJoVl 

(jLc^ijuj u jl 1 "jjLw jjjjJjL^^ (j-uLstjj *( < 11 i4 Lqj^j 4 ntn)l,l ^j^Loju (jl—UjX. 
4 Ij j all *L*_uj LluL^ i4 jj 1 (j_>a mi Cj^cj LoJLlC .CjJLStj La 1 u f\ La 



(^3.^JLI) .t^jl J^xxJJ Jrt*l!l *l^aJI jjjua ^ya ^lV"i . »j ^>.V ^Ju (jt '.uiiill (*) 




<jj L^c Jjl m.111 ^1 } 1L I Jla Mpl jl^j . Ilk. co j -*.U jIjulj ..ul ^^ic 

La-Lu ijiij jJ! »l <^>r Vl 0>^W JLaJoVlj Squill CujL£ t Laj^_c j .«J£Ijj 

(j^j-ja 4_> j-^laJ ^ JlJI i U <i 111 Ij j m <i 1 Ijj 1 Jufc £>bj -Cj^i i^ttU JL^JI J£L 

t^jJI *L>jJ9l (j\J j ^ In j LaM-,<a 3^Jfcl >nlL *L>jj3^1 (j^-J j <LlSJj _ oLLss-jud 

CjMj CjIjJLj .\ ^.jj tilL ujjl >. SjL-a^Lj A I t<jl a j ~ j K Cj^jjj ^jj r 

i^o i ill 3jLij>- { _ r fl^ ^^jj^-iiajtil oj^l oLjjLxJujI ^yS jj^oSUI LI tt ihl 

CojL^ (±A-p» J^^l ^3 MtU J^-a JuJLilJI 1 ^ j t / <t 3jj mj ^ jJ>-T (- < j i u j ij^JLua 

J^Lj 4j1 Julj Lft-Lfl ^a-Cj 1 m V <*i)j t4 < u dJ 4a_JLI SljJLl ^jj 4^j^JLa 3 1 j—al 

I, iii.f ^ LiLuj^Lv ^1 Ij3 dJJji >-m < 4 <_dl£L>JL 4_5j S m L-slj-iJI ^L^!^ 

j-tiiLdl jii "^ILj CjLjl^-pJI ^1 j mi jtl ^a ^jLSLaV I (JJ^ (j' cjy* yj'^ 

L^-aJS JjLv (-JjLsellJl 4 li.nl m 3-jJ>^>- ^-L^J '-Ju * ^ ^alc . j-X! 

^j-a ^Utjo! 4IoLjjijj JJ^JI ^jJ>i_j_a-JaII ^ IjIjJs! e£Juu (jl 

J>U- LLaj m^Lj a u.ll U^^>^ Jj! q^>jX\ c_jLloJ . (L^^iwl Ij^af ^Vl JUu 
.jjjSUI LLtxb ^p^lj-cl (Jluo 1 <Xlj^, I C-ul£j .^i>Ji /ya ^J^aLc 



La Jjj>. LaUi 4_JLj_J^ C^L£ l*JL£L>J1 CjLJjJ ill Ju^- <-dKj*lJ 

mi ill j-A < rj iai j o 4 jjLj ^>1dj-jo (-dLlA ^jL£ ,^^^-11 ( . < i in 

Jjt i"h^i> mi .c_jLua-cVl f-\ air J)j uaJl <N t i > ) ^ • * j*Lc Juuo Lcjlj Jla 

I Ijuk^ 2UU. 

Laj-q-c SlliJ dUjij t ^ \ " " 4 < m a^L_uj^_i ^yja jd^^jjj^ j-^L^ iUL^aj CJD 

ijaj—aj '( t ul I t j-^° (jr-^ ill i V n t !l ^, ,i c 1 * j]rt ) C-oL_a 4J_i_u 6j uu-C tf, \ "wl 

IjjU 4jf Lo£ i^j-idiJI LT i3 ljL>. Q J* i^> J-a Ijul c-A-u^aj jl£j V CJD 

<jl Jl£jJLI 4 \ ill ^j-* jLfl_3 ^LilLa ij^aj^JLl J 7l J> \ ^Lj^io LjuOj * ~ ' "J 

j^aVl iAji JlJI JLuo ^j^ij V mm 1 1 ^ UaJw ^ 4_)L>. ojufc dLlall 4JLv 

IjUfc L$j j-J-du ^^lll LaLaj 4_j^>0^qJjM Cjl^^Lall /ya <i a ^^ja LlL>. Ju ^ jJI 

J^l^tj U dj^L>. Mittl (J^-aJI CjLujj Mir ^jja ^LjlS Jl>.^ <_j^£L>. ^jmj^o]} fj] 

jl.it"> ill L^jjl! jj^-ilij (^jJtl i o Mill ^ ) i j ^jj L<j ^jl cuj Lo 

Jui! 1 <iUt La JnljUwVl OJliejl « ^;^J jlj t "< ...I L^jjJ jL^ LjiiLa 4jL^>^U 

C-ul£ I ofljlr j-^lo 3L?tJ9a iS4 .iirfi'i u ri mm i .i I, I ^ Cj Ijj^ IV Lt 4^9 1 mi<"<m»I 

Jlju rip rt r Lgj£Jj i j£L»«_j ^jA-j^q C^o>i V " i ni JL^ Cj 1 J j j 7\1^M 

(lit <ij ^jJI ^^AxUlII (jLiSLlI I JJt j^a] j i <Vi iij Mia t^j or i^ll ^m-ojuJI l^jftl J V" i ill 

Ijl^Jl-u 5jjLkJL cjIjjj "i<IVI rili.^la .^^1 >^>JI ^ t "II jlju I j 
j^yjs ^jL^ . 1 i^j I j^Lo L^jL-ol Lo ^jLc^-i-o^ t^^l j ^ nitl jlj-^f j-^s ^, v V*i i n**i! 

^^jK^LtJI ^SLc : i4_il^X. ^Ji^] dj^ol jl^ 3 i JuJL>. *-LjjJ 4j1j_jJI C^ajj, La I jub 
JjJa AjLo *yi t_)^nJ La JldJ I ^ ^ a ^ ^j| JL5^ . (cLIo^M 4 in iO ^ jJI) 1 niill 
JJulII ^j^a j t'rt ttj j^jJI mi i 1 1 a>aJJI ^1 Jlir "1 i nL aLa j >r> fl jJj_C 

<ya cdjLlj 4_y5LitlI! JJiiJI JyJ dJuJLC cJJLLa jl^ Uj .<±Aj*JJ 4_yaUfclJI 

^yH |jL>. (JfiflJI JJLtJI ^yH Ca^ - 36jUO 4jl qtU dJLA ^jLS t(j^«>^Jl cV° (J^ ^^" C 

■ 



^LJI ^j! cdJ j t 4l< .all 0 Jla L-bjl j£ <ui <ya ^1*JI J-*^j >Sj <jf ^j>U1 

Jjl £jfU ^ys jjfc <jj o (It Ijrtjl^J LjjjOjJfc <<±-u_>Jl JLaJL-uil (jj-fi^-gJ! (jlSLo (J^l 

O^ajJ* gjLiJI *L>j 

^pxJ 4^1 VI .^jjJUV! oLj^ij^^^I 4 j m.;TL» J*LUL 

^pajJlt (JjJuu 2L>L-oVl Jl o*<^l <jL£ _ 4-Lj^J C_>Ll^». ^j-* 4j ^jJLuJI ^Zu <jl 

j-L* ciilS^Jl oVL> jl J JL-fl ^1 JJI j : m,VI 0? ur^ ^ Ur^' 

Cul£ (jlj - SjjJUla 4j^_JuJ CjVLw 4_j| LijatJj jG < J Jl>-! . 4jI JlJI 

J JL_JLJ _ 4jLLI ("( LM 4 J III 1 <j_45 (J^l 

^Jl c 4_j1 »-uj-j J — V ciJLSL^Jl ^ g 4 — j — a. — o £ 4 L^bj O^J-^^ 

m^JlII i^jljLC. ^ J-jiL_4 ^ ' \ JljjL^J . 3^-0 (j^jMj J-B^lll JjLC - IjLAj 

t<- fcj-tuJl ^jSo ^cJ I JLA tj! VI slj^Jl ^Lit-4»V SLusLi* J-jjubuaj icj-j 4_lS9 




i> j lj mi flj Ll! L-Sj-L-uJ I 4 Ijl^) Cj^LjLc 1 J^-JJ 3j iiU c3jl_>.|j 

* (C^-j <v L-SjJLjq 1 '^jf u\j t( ,'JT r 3 S 'J^J l11L£L>J| ^JLc 

4_c ^_4Je_a 4 < u n*i C-»j9jJI ^^Js lIILLA (jL^ to! n ^11 (jt j9 JL>- jj lL)1£L>J1 j-l* £j\ 
Jj I ( Jr ^9 I Juj <4 ^ ol r duaJajJt \ 7i j ^ r jfc t 4jjjj SjSLfl ^-^j I jJa-u ^j-z*.] 
J-Ltaj j^Lx^s C-J9j ^JbJL>-l ^jl^ . Lua^l-Lo LfcL>ol 4_3eJi3 L$j| j-aVI 

CjI ^1 I <l^s> ^ LiJlS^dJ < m.U J*L*jt ot > MY ^ Lc 

JlB lLL^ ^ n j mi ^jL^ . 4 inVi 4j < ,tt Lj^^j i i ^ q ^ ^ JLstlu-uJ V 

ijr&J <<<CjLuIj>^1J 4j^5^JU 3 JLlojJI » . jL>. < ft in ) jJbj _ ^1 <w ii I La 1^-jj>- 1 <jJL_u 
V 1 j J I I C«, \ i<*> I 1 ^ "t °i j ^3-^3 * 1 Lu^^J ^< m jt Ljj LjJ <jl 

Lajj c t i^k^j V 1 o T< c LoLw < Ljj 4_j_3 jj-ojJ ^jjl^ Jj-jwjJ ^^Ls (^Lj < 

4Jajl ii ^Lj^ ijJbjj^j ^yLjl 1 i ii 4, <i nil 4j1 ^JLc * ^ ^AT ^yjs 

<— jL^jj^l 4_LdLlu^j p <^ {jll ^*jL23 3^3>^' lV 1 ^^-^ < ^ uu£l Jl^ jJjj 

. i <j m. gj ^ ^jVl Jyj 4 o j\m,II jljJsVl ^ o^jJ ^ <JJl^L>JL^ ^l^-cl l^-x-ijuaj 
j-jLlo ^1 "i Ti i (i I 4 tlr 3? I i ii > ^ i a ^ ^ > ^^ic 4j j-xJo! jJI Jya l&] 

^-jI j "It L^JLo <.. m n t^JLA (yu^j—iJI 4^a,\ m> 4 jJu ^p^l < ^Vl 

e_3j^>- Jjf) PRP < _ y A.Mi.U ^^-^^ >^3i>^ J^vj I .j Mijtl CjI m 

^jL_2jLj 1 j JG Cjj^Joj (j^t 4_ILj^Jqj CoL£j} .^JjlII 4 mi j <-_>Lj (JT ic <?JlA 
^jlj^Ji ^jr^ « ^r 1 ^ » : ^JllJl J ^-OJ <4_JLjjM Sj^JuJLl CjI jim II j^jlC 

i 4_jvljj! (j^J "JJ J 3^—*^ (J-*^ * ^ J » J j Lluj^J J^Jy mi i \ Ij 

3I ^jU*t miJ j^J3 :3jLj ■ a ^—j-C 4 j ir>L>. 4J 3^JL^ J-^ L U3dJ^ 1^7 ^ ' "J (^^-ll 



Lo 4_i3 1 JUfc . 4_jL>J I 4_Jj L^j-^ 1 4 1"^ a CjI^ j «^ ^^fl Ljl>3 ^,<i JL9 

3-^-3 4 1 i ae r j^>-T I^-a I jJujj^_> ^£L! j * 4_3 j j m <a j j f Jj-a 1 

Jj <C Mil 3_>Lc! ^jJL: 3jJl_aJ1 4J OJJ>- ill <j_a JUJL^JI JSLAJI I JU* <j! £j 

_ J-jL-J—JlJI /j^> J gtJb V ♦ 4 LjU—OJ J-A 4_L<3 ^ Ml 1 ^Jl 4-JJ Mill Ll)LjjJ^__±J! 

^L*_^ j-jJu 4JiSLIj i 4_LjjJo 4_j_c5j CjLjujIUj ^n.o'i CjI *t j"*JI JlLo lIjLu-jj^jJI 
J^JL Lo^J . 4-Allit^3 d>V}L-u ^ (jyjlj <_>^>l VI 

((^j^iLo VI ^pa^-^Jl IjLA (3_Lj ^cJ» t ( _ ;r i-uVL» ^ « a ^-Aj *(J^ J^jjJ^ 

4_j^Jbu cdL^>Jl *l 4_j Jj12 m^jlII *Ij->jV1 4 j-^ Sjj^-aj j-^Iu! L»fj 

. (jl mi!1 Ijl^j L^L^j 4_lj_^1 C < JLal ^a-gj 1 j ^(<a <"< <\U Lo J <r t^Jujjjj 
1 aj <^ <v (j L£ L^-ij jJu jji^-) £j I JpLlLssJ I _}j 1 I j Je-jj Ju I Jlj 4_j I V] 

aJuLC (JMUlI (^jJI jl dJI <jl 4-J I gjJI ^^JS ^_uoljJj S_yz 1 j . J >- 

i^^sl^) — aSM £JLA ^j^o (^1 (JJj Jl_C < U n "> L I ^j^wc-i V (j^jj ,> 11 l1)Llj-^w 

j-j^T !j Lis j^JLjij ^jS? 4-jl n ^ II I ^ j ^ tfj—iill ^j^j^-jJI fj\ £jy>> 

cA^- C)^3 • 1 L * aj . ^ J ^ **' ' J ^ Lj jjj—J 1 ^j-c l^j-^ L-^ • -^ojJL L» 

3j_j-t^ 4jLc j L?r m> | L^i_£j ^j^* <"ilnrt mi I JL^ jJjjjj-j 4j^laj 1 -j- 4 fi-C-^J I 

CljLLc c£jLlA cJlj La 4^1 VI _ Jjqj SJJLw ^^Lc Jin -y-A mi! ^Jl 

c m Mill L^jLo ,. v rt a ^4 or jIj-<-uLj > \rt nl -kj CjU^j^jJI C<tlj L03 . 3^ j 1^ 

J£ 4j| (jyi-C t_Jj-J J « ^ J Sj V *(JL^ (^U L-AJlJ>J>>J 

|jL>. LLjL_lj ^Lxj-j 1 i^jI 4_l£Jj i^jVI ^ cr^^ U^J J^- 

^j^SLj . Lo 4 o ^ a 4 njh^j rtj 4jI ^ lr J Jlj ^ jj I j-^cVl t 4jl_jLjLu 

4 j *^ Jt miJ (^JlJI (jl^-ll J-Aj 4^JLL> Tlj 4_i_jJojJ I oJLA I JL-^JJLI ^ya 

^jjj^-jJt ^jl jJl_o ^JlII i(jju\ -*-'(\\ (Jj-^ 4 fijhjJI oJLA jj Jl3 Lcjjj .^ry^l 
J or o^-J i-*-^> e/L^>J I 1 IamM CtJj^a LaJllc. 4_jI JL>*J 4^1 VI . 4_j 



4 n jhjJl 4 jlr La Ll ^jl ^ Jujljj . ^JlLo ^oj ijufcj _ (J-oL^JL 1 jt j 

lj-g£ LLijv. Lujl! <jl Lr 3 4 « „ I 4Jaj-it>a ^jjlj-jlj LJjLo Oj^- 1 I j^£Laj 

. (Y) 0^L, >L3Lsi 

(^j-ifajJI (j-^>Ji Lr J3 JL^ojj . Lu 4-a-^L>Jl (j^jj^jJl CjLujw <j_-a ^IsjJLl 1 I u > r>j 



CjI o Kll O-jl £ (jlj 4_j^Li (j-^ I £-La J£ 4«CjI <i K II )) YoY 

i^>y_uj_J ^yil crj-^jLH o-* ^-jLLI juu 4_LjlJiJI 4 <>K II j j t Ti . ^^^JLI 

j-Aj ij^uLijuu _ jJ-tli *i < u - <jl o > ' ~>>^ O^ 3 ^^ 1 ^ o "<l Luo^a i_.ii uU I JUb ^jp3 

( ♦ ' J ' M JJ * ^^ia-J^JLl J**l jt ^LjjJo LLoj (j> * ~ ' "J ^SjJLl ^j^O CjjljJL>3 J^Ltli 

(jrtfl «w WA 4 o K II ^j_j_Jlj^ . ju j jlll lj $ jJI 1 1 j In o J t< m <^ij 

^Jl (jhJU ^po ) 4-qJ£UI Liiajl O^-tij I JuC Loj'^ 

jLJt_> <^<j tCt-LgJLl ^^IjLjlJ I j jVl ^L) c_3^-*J 3j jL 4 j 4JL>- ^?JUbj 

4JL^JI ^ jla ^ ^jJLI i^iSJI jjS/l ^ 0 iii jui-j 4JL^lU djjll 

,(L^J ^J-OJ ^jj>.! ^Li-^l c^^litj i jJLl ^ ^5^1 3^>>a >^j) J^^ 5 ur^l 

J^Lj ^j-C ^-Hj 4 rtl"i ->JLI ^j^-J^— Jl ^ylal^o^/ 4 nl"i ->JL I ^yz\j-C % $\ (j 1 ^JLjjj 

.^JLl (j^O 4 Al**l V ^ <:|jj>»f 

^ ^JbtJl I Ju i3j^a JjV JpLi^Jl olx-it ^LubJV ^LUI J a-xl\ f.Lu\ ^ 

£yA ("ill ^ JUJ t JL^V I I (ji->JI 1 JUk jI^-ljj! J J i n Lr ^3 \ ^ *M J-Aj 3jJ_jU3 

^j^jj—lII ^ j t J . 4 j i m n "fcj ^ 4 j 4t " l3J^" I d J a 4 >^>^ ^jx. 4 ^ ( ~iL£ 

^j-A CjI <^K II) 4j^_£jJLI 43^U I 2 !! ^ U 4_oj^L> J j tj 4K mi ^j-* «^j^> miII» 




£y> 3ju jljv 4 J£ (j! VJ tCjLjjjj-xJI jujJL! j juJJLLj 4_5j^laJI 

U!pJLH * « M| l <-^LIi jjj 4Jj JUtJ (jyjuLi j-^>*l ij*_ujj^j 

L^u dsj^ V LI) Lo S^lLi ^ V liUli uiliiS >-Vl <jK lib 

^yjJI 5^ rtUTI 4 Ac (j^J U LdLJLJ 4 rtl*4 £-11 frlj-Jvl 1 V d L£jL-u 

.(jryH^Lu/ j-A ^jlajJLl 1^ m ^jJI 4_I^L<-uJl II Ljmj iJol Juill 

Jl <>* JjL^U >*L» lJLa '^J 

J(j <<>! oj^r? jj\ ^SJ j (3i>^ (l^ L^J JL - JL ^' Jl n **< "il 1 JLj>- (it <^> j 

JL4J-HJ IjU .cdJjJ 1 j n U V S jJLl ^ j_JlLJLI ^jrt ^tl 4JoLij^j I n tn\ 

^ jLUI oUoLjl^j Lo j|j LoKj3 S^jJuJI 4_Cj-JV JJ) *JL> 

Cry>~ JJLC jlj .^-i^l 4Xj-ul) 4_l1c ^^al^cVl Oj-^lb tOljjJj.-jJI 

t ^ <<iAj 4-^JSJI ju^. ^ jJLI ,jjJ ^jLS I jl 4L ^_^I oL a i£L>j So^-^-jjJI 
i^j-^Vl 4_3t-^oill Ly ic cry j ) j ^ j ^ j crj— ^-11 ^"1 V ^jl->-J u \ c (j^JLJa 

U 1M til (JjVl I Jlc to j*^) ^jj^jj-jJI (^Ij-^aV 4 4jjl_L>a 1^1 olft 

O-^o (jl—Ljj^^ jl ^j-jJl — *oJI 6^d3—^ ' — °1 (ij — «t (<^-<-d — 




mi jJI Q$J^_JI t— >I,m ^j^a (jrA~ rth V a (J^"< V < uJu jLla J g -w I jjj , jJLt^oL^JI 
JjLw Lq AJU>>I t^j luA\ (J\£.£JJ i-jLuaj fj\ {£*X\ {jJ* inj 

(^) J5Lu j c.j ai <^SLdl 

ji-fl (j^. ^gj mi j 11 (g-SLa) ij&jjqj 4jLudVI LLajl o^tJ 4jLs <L*_a jLoJIj 
(J>>jG 4~o]yL>Jl! oLjjjj_ij| <j| I Jut ^ <«j <Ja : ni i 1 1 (jjj^oJl (j^* ikuLa 4j jj 

. 4^jju V jua? 1 jut S2u*JaLU ^ 

.^dJjj Ljjui <^jj^ V SljU . (r) jl jIdL jjI^u 4J^oj M^iVl ol Lm^ 1 

jJbj tljl in I'll jljjj ^iJi JUt y\\ 4_a^_*_xi L^>- j j Tr^a tiJLub 

L^J J J Ml Tit I (jy i£. CxXjl J 4JL-UJ ^yA (^yS^OLJ ( _ T ^ • ^iljj^ (J <IJ UiJ 4^^^ ^J_XJ 

^ Lj -w^Jj) j j H ^jl ic-»L£JI I jut ^ JjVl Ji^nl! ^jVl 4jIjlJ! jlU 

t Jl^ L$J 4,.,j.a 5j CjIj-uJlj I jj ,\ \«i l( jjjj«J! o^->» ^ Lc-A Lai ♦ 4 \ o ^ j L^jJ 
L$j j i nil ^^SLa-J V CjIj_uu ( . < > < tu dJJj ^£Jj *(J>->-t ^jl^La 4 oK 1 4 /fl 

J< Mill ^ j-oJu . Cr ^jJI ^JLli ^ rMH^Tj (anologue) ^^^LloJI 

.^L^JI dL>ol 4 jlr Laj j-juo^JL1j t4£.j^>Jl juCuuj j_jLH1 ! ^j-u^Jj 

>HI) . 13 Ij^j^T ^ lijjJLi 4$ti nitl ^jl^iJI ^j-a (*) 

<LiUj9 CjI^jjloJ ^ »"i mil ^L-aJLi AjJJui CjL^o^ (J.U.4J L^-lS uJJlsbj 4-4 j l^i i a :4 j i ><L-aJI <tl 

(^Jh. >«II) • ^J^J-MkSLIl ^yjS 4_«jJaJl1 ^ ^yAj .<l£^»Jlj Cj^uaJlj cJ^xll^ 




. 4 J °l ^j>> JjJ, I ( M I r^tj ^ jJl t^j < ill I 4 J I H <!L> (JJ "t y Tt It ^y=>J—A ^yJLJV 4_£_} 

j-^s Jqj <^ IL L^-ujuaj I 4_> Ij.m ml <■ i 3 mJ O^L>. 4 j-ar mi <i '^"'JJ 

. ^jLjv J£ Julj (j\ \ a 1j-JjLc 
JL_>. I I J fl Jj^fcJ O^LcLdJ 4 I i ill i n (^yZ £j£L {j^Jj—i}\ L yz\j-A I £_Hj 

Lj^Jj-J LfcjLJLJ 1 Q $ < J£ <Jj_J3fcJ t4j ^^»L>J1 4 K Ml ^Jl ^jL*. CjLj^jj— jJI 

3jjj in II tiilj LoLc-j LilJj 4 j mijj * ^ mi I f * uaJL . . . Ij^w t^J>- 1 

3jj ^j^Lj»_3tj t ^ru^^j ^ j i < ~ < nj j \r\ mi n 3jJ 3jj) m : <j JuJ LcjLfu j < t jl 
^jjJI <J mi mi" U J_e.La.iII 3 j ts> _ lj^>» (d-bj i^j^JLpJrH { -~ { f\$ J ^ ^ 
(j^jj^iiJ J Mil Mil U Jx. Loll I (j^j jJaJLjj ♦ L*_u!uj^_ufe julj 1 o cjj^t^ 
jL*_-_ul cjIju^I ^yl^. j j 1-3 iLoLw 4_lii__4 i4J^j*j * ojLH j i ' ^ b i ~ f ^ Ltajl 

o^ 1 ! cr^ 1 cJ^^ .' ^ 3jUJU>JI I jij r jj^SLJI *Lj (^uuaJLuj 1 

Cjl J M^LqJ ^plj! Lsf £ Jj IrM n~ll! ^„ <j^ > 0 ^yfl jJjjj^J 1 JLjJ (JjjS (_P^>« <--Di 

LLr r^H C^>l_£j . Jm.Im.IU 4_L^U3 I j3 |ju 

oLjjLuLiIiJI (J^ljf jf j rjt j mi! I jJ^ljl La Ct^j iLiJs*- 4j| ^Jx. - (j-uilJl 
j 3-jU ^m^U ^LjlUJ ^_^LLajj^_JI ? **' «tl Jlj>-I jj! ^y-jj mi ^Tl ^j^— 3JI £yi 
ij j j t **i ciJLlib tiJLlj < ^ i j mi (JjlIj ,^jL-3B-lLa (_jj9 4 "i jj -^iJI oLjjj^_jJI ^jj-at^ajLj 

Cjjuvj (j^j-II i^j-^l 3j j t_^lj->JI jjlc 3jLj c- 1 j Mill ^jL^ L^jjj «^j-?r M,itl 

L> 1 3 . ^JLiJ! 4_ujJll 4,,j,V Mill CjLjj_jl1I J e)\ j-jLuaJU ^>JlA ^1 L^j ^ J^j LSj^-Ld 
4_4jioI>3 Jiw Ju uU^iill Mill Cj! J OUjj^_JI j^-A l^_3 i<^M Mifl ^jL^ La 
L>3-3j >ll>al Jl^ 4( ^jJL3lJL» M-3!La 1 JoJ j Lj| 5_l>. j^aVl < <iU"n j :j^jJ! ^UJo 

^L>. ( Lie. ^ij^Jlj j^oxJI ^j^a (jjuA\ jL^ » L t m >■ S 3 ^ll^tl ^ylc. ^jLi U 

jjJLl j 3 1 H j-lo ^3 ^j^jj^jJL 4 j ir 4-aj1 jic. cjUsL^J L^lul jl ^LjI ^j3t"(ll 



■ 



. 4_j_sl£ ^ys C-lj\£ A a£ j n j II ^ ciV^I djLU 4 « i.n ffL) La! J Ju*. 5 j J-t i ^> 
4 1 < ill < <t Ljr ^ Jj-Jfc- jJJ j — ol-jJI (j^lrw cP 2 ^ — a CjVLj>. ^yJjl CjjLc (jl -ar 413 

jus Jr-LiUI 4l,<.l , ,» c^>L£ Cr L>- i L $ J ±*y\ jLoj>U aI >Iq L^Lq ^ i<^>j1 ^1 tUll 
4 t ii <i ^ ( U » "j-lU <3j ' ^ ^5^>JL! oLjlj-_j^>JI q\ 

{y> CjVLk Cjulu Jj! L&jJ? ) ^A1 ^UJI 4jUj ^3 .^Ij-^Vl jlr j <gtV<f 
Lo djj-jo JjuaJL LaJ L ^a ^ > i^>! JL3 ^jL^ LaJlLc 3 t jl_T< t a j-^L^ ^^ajJLl 

JM^cl Jyj 4_yiUI £yj LoJf )A* ^ c-j^-aj La diLa t 4jL^jJ| ^ j . UlU j JL^I 

. SjJj Mitt! <j^JiJl CjLj n«.ni"t 
CjLse-it 4-LaLtjuaj <j^Lof <jt i4JL»» J 3! Jj,,^ mi ^ ^Lc J^L_>. ^yS <— »JU>. 
jJLjua--o JUJlj>o tjj^j^Uj i!l 4— ^^SL^Jl tLJol Lkl^wi iJ7 ^\ <L_CjLJI (jrt 3c "(tl 
CLua^V ^pjl ^jJI 4j; hill juk C^jL^3 . Jli^UI tUII 4-jL aK miU 

j^VI I 0 Lu t4 allag j ^tUI ^ ^jSLlI ^ Ju>; "> < <ij Lc-4JL>.f i4_jIiiL>U ^1 a 
CjLjI ^_j-^fcj 4jJ t ~ll j !r>^ ^ i <^»1 ) ^AA 3_J 3_j J^Ltjj , 4_La Jjl nil ^ J V "i 1 uJ 



J^LtJj . JLaill 4JLjIJ9 3^ j tr\ \ (jj^la VJ <^>"n 

j \ aJ> ~t) J j^j jLuj 4 4_j \s> 3I L_<j p 1 "r\\ ^j^jL_£ 1 ) *\AA jnL.i r I 

^ j^ju ^jL L4J o,,., ,ij ^y^irt m.vi jjii ^jjulj 4jL^u 4 j o.m 

4"i 0 j4 4jUL1 ^ < 11 lUn^ jJLj ^1 a_o^ /^c ^^jj-aj Ju ^jLi j I 




<L_uL_u ^ 4_»JLlII jJLJI J>io jJxj (^jJI SjjJauKil j, ill *Li_^l 

• 1 ^ • flc VI 1 LAif Jj->-»J1 Jo jJ^kJI jCUj Aitl ^1 tUTI 

j-iiLdl j^JIj VI L-fll j^JI ^JK^ (jjJ^Vl £j>&l c^Lu^j <jf <-'« o-* 

JL^J . j JokJI ^ 4_t_JLuo 4j_3 Iji^ 1^1^^ <jl 1 3 j IjU loSLfcj 'J-^V! ^ jcJL 
J^Lx ^ (j^jj^Jl ^^d! j-aLj Jjj-oll ^Juu (jl J j Mil l (jl 

^it-uaj £-11 J^l J ^n^ll 4jl jjJL) . JjJaJ (jL-ujJ ^j-* 3) fl-^Jt <j-<a lj j"t*C 

. ( £^LlaVI ( j_a j U-^tl JLdjwV JLxs (j^-jjJU 2LjLa ^jj jt j U^tl JLu.IL>.! ^j-d 

juJ i^j^JI ^jtUI J£l «2u>L-J)) i^JLit^ ^1 1 JLa jJj 

^_lC ^jJljlJI JLLjljI J^o j-Lx>JI jLa-I^-l (jL^ Jl3j2 ig.1 olttl ^j^^ j 1 4 jfrj 
Jlj>.| 2jU>.|j 2|JL>. j j) ^Ir> ^Jl J-uojJlJI J.j. ^feTt < nj <jTM >j I Jlj>- Ij i 

(jjJU^J V <U-uL ii ! La i \jy n I ^j-a^ij ^ fl L LJ ' 4-J-uljJIj ^jLoVlj 

.4j^ Aj 4JUw (^1 j V5 

i4_Uu CjL^LDJ jL^laJ L^oLxI JL-a-^lj <Ul jJlLo j-3c_j ^^lc CuiLj JL^.| i ^JLlJs 
JU^J JJLC ^jJuJI til i nVI jJLI ^^juOJ 1 {ft* $ v^axll 

JU>-lj ^I^J^J t l"l J Mill (jlj J {_yA 4j^Lj ^1 4^LudVIj t4™jjjJLfl 4 (j^ ( 1 1 

4JL>. ^1 (j^l ^P^- jdt\» ^Jj . j^a-lJl Juvl Jj i^*^dj^L-uVlj La^aJI ^ 




*LjJI Sjjj C^jlS ^jjj >U. 4aaLUI 4JLid C>,U * > ^Lc J^Lxj 

m£j JmJI <j-u ( (i Jim ^j^o 3jJl^ -i^>«J < ■_«-! u , o J^jj-LaJ! ^Ja JljJiV 

tJoLb 4_Ja ^o/LJI I ju ^jJI czJa^Jt ljuk (jl^ jlJLs llUj j-c! 

OjL£ 1 o ^ c-u^-a jJc-J i'-H^ i^j^j^-JI jj^oj-js JlSLtil (j-xa JSL*oij 

4JI t..Lul jij JLSj J > 3 l>*3 cr^ ^>_jJfci_*^>Jl mi «w) jlj Lfl 

i 

^Ij t4l< m,U ^ y^t c.J I jjfc ^UiaJI ^ jol^ill ^Lul ^ ( hn^^tW 

\$ c j->» 1 S& Lfl tLiJj] ^>vl IjM-JJ LuUlj I JuJ^J jj L_u_Jj3 

: tj ^ m» urpMj (jl^ ^ j-a-c Ju^-J >-^fJ ^j>J ^ I LiJM-^-t^l ^i^- U^V-^ t4 -^* 
^JJLi^j L^JL^L) 4_c 1 j ir» j H*»-i5 * ^-laL^ > J! ^>-C. j (Jit mi! ^j-a jlj j lr>">> JJ^J 
udi J LbJUu <±jJl>.3 . Cj^JLL 1 ^ jir ^SLv 4 j MtLcJ L^Io 1 U~ ^L> <Laj In ) U 
4jLt^JtJ)) 4_^^L>i J I 1 ttJ^J^j^Vi 4—tduLfauJI ax^usj 
4_j3^_jt^o t4 j u<Lo I j lJlJ I \ * * ^y^l trr>\ JJ tJ (( 4— i-j 1 jl>I 
(J^X-jljJLl JJ — £U ^yja Jb^ — j lm \ — fjfl* — 3jl iil dJLA (j! 4 — «j-£->Jl 




jJs <jf JUAJ Qj ujL» (jLiL) £j] cr^" J— J 3^-^ Jr> * iff ^6 ' ' i 

£j£L*j Lc-o »?J jtn^fl £jL>- cj t t| yjt,uaj Lijl_£ L>j>-i-o i(jt «^,.>JI 

J^J ijr* (jr^ ^j-So 3JUJL^JI oJLA <jl 4-» J-^JLlll 

^5tUl j U->JI 4- i in ) <jf ^yic ^ n n 1 a \ j-jLj? <a >JI (jl £~a . \ 

<>1 inM ^yja (^-ijj <jl J-< C <...r^-j Lcj - Ijl>. 4JLj_jjud 4 j < « 1 ^ Until (jo^^Ll! 

^<J 2LcIj3-II >d)j <jl jlv ^Jl j aLUI 2lcjJJLj Ujjljq L^jjL_ui ^Lt-£s <j I 

4 j mi Lj (3^*-^? I * jfi 4_t^L>J| ^5_^_j I j 1 jJa jl_5tjl je-jiILi JjV I JuCLmi « ^SLj 
<jl 4 rtj "»Jlj .jj-Jl ^j-a 4JLcl i<ni jij-Ll 4-jLl^J JLaJLvl '{j-a j ^ In ^ 

^ylc cjjlM jus < jU^JI 1 jla ^ Ijl£La UjV ui L^j^j LfcjLitjLj i5Lo^SL>J| 

^iaJLJ (jr ^ j flkj ♦ LaLjI—Cj (j\_j l^^>- JL-Jol L£jJLtdU 4_j J_jJuJ1 <j_£LxJ y t&j 
4_j1 CjJL^kj IjlSLaj t^J-a Jj-^j 4-C^J (jj^f U ' cr^l J JU ^ ^I^La ^j! ^ jjl 
jJi^l JJ-^I J^^ < V J ^LJdf ^1 (j-ttLH! ^Lc-J jJajk]I I JlA jj-^lo JlLo 

L^j! 1 jljj t JLjIjjj (jl 3jluuj ^LajVl o jla r<lUj . jl^Jal VJ ^^^JLL 

j^-j-C. £yi JljL-4 oJLA ^ylbLlL^ ^LjjI ^pflj .^^ol <i V j| ^ L^_jf jl 3 j a ju n_n 
.(^£JL) « JuJu>J| gjJJI)) IjlA ^ UL^J? J ' " i*}^ -^-^ ^ <3>i>^ 

Jj^Lj (j! I ^ < 0 4JL^ J£ jlSJjj t 4JL^. (jryujVl ^uLo-lj JJLjlJI jjL^o Jl-^j 

Jj! Ijljj .*L>j juu J< mq V i-jLj-» jw 1 a tj iL^Ltitj ^^SLojV 4_JjLc sL^Lo 

^jiflkj (j-A c-Jjl^ I £ 1 flit! 1 J i f « L^aJiJLcj fj$ (jl (j^-o . CjI j ] > <■ 

CjjJLI Juu 4^l^jj,„ 4 <i 1 (j^<3 fin (jjjlJIjj ^SLa (j^a I^jL^i ^ ^'4 

■ 



_ij-JVjJ 4 J r nit L> cl) J-SfcJ^-l I ^J_}L>*| |C-$J9 <4 i ii flj ^ I J^J I < M^jJjJLj Ij-jL^ 
j-i^Vl _i JLjlJ! (jl uuj <"< ifi j mi 4IJJ3 . ^ 4 oKH JllC (jjJs 

4,li.<i ML ojajjJI ^^j-iL^-l dlj jt£> j tCj^jtejjJ! ^j-uljla jIj^VI lj ±j£ 

J^o-Lj 1— a J Lc j rjjio! ^_jJl! 4-j1 <o "»J1 3^_Us o^-^ -*l>-^ f*-^ <(J^J1 All 

Cj^L* ^ ^ okttl SLcJ c Vl ^jl ^ 4-j-^.LHI ^^j^-JI 

^Lc 4_jL £J ClxJt_^J Jlj9 QJ)^ r u n jJI ^JtUI ^yja j.-ut iil (^JJL-C 

5jJjj3 ' La i Ii ^ < n,t <X Jjl-oJLj ^Jb ^l^-dl 3^ m c 3^ <j| j * ^ ^AA 
^ Jl-lj LJLc Li-A £j-j-JI 3-^^ Od^i ^ij-^ <4 j inULl 4_jLt-bj>JI 

^jtUI J-£L 4J 4-IMjlV -j-a JUJljsJ! g^jJj 1 IjUfc Liiajl Lo->jJ 

l!>1 j 'in Lc-j ^>-lj1 ^I^JI 1 JlA o1l_u LoJlLc mi II j/ltl 4-Cj ml 4 

. ^jj-xi-tJI a>^l 

- I JU4> LuojJ <J7 IL>. 4j1 ^j^j^jJJ j-ljj j-a^Ij j^Tj • jlj^- J I 4-Cj3-^ 

Loo i<t3c^_*i! JjL-ujJ! JSu 4-^Ll>JLI ^SLo JlSLAi ^^juc JLHul ^<u jlqj 
^5tUI (J^Lj Lajjj cjLj^o^JI (jjj^j ti^lj.j^JI^ t j mi j 1 1 J^l <-dJIi 

^j—^-u p^aiu ^Li Lbj j t ii rt" dJ-A 1 < "i lr> ijr ^ ^jSLcj^f 4_jl ^ > »j t (( 4j )) 
i4_uj^L>JI ^Jl 4j t mUTI Lr.^i^J} (JJUcJu Lo ljufc ^^Jaj . mi til 4-a_>LuaJU 




Mi-all 



<>JL».|j 4-JL>. ^j_xs c-Jj^Sj J JUu^j i U n*q LljLSIj cL> JLj*j ^£Lo IxJjJ ♦ 4_u^jl>JI 

I < LoLoj dJjJuV LlIjLoj . CU44 JL>. 4j? C< j*h I IjSLa 4-1 <w >■ 4 ^-t-C 

4J < 4j jLua-ial l-ajLusjqj i 4 j m! cIijIjSj t4_djLcj 4 j < rtV mi ^j-uLq (jJllA» 




■ 



u <\ inj <j! ^yjl J-XJ <jl £ 4 3t J — ILj 2 

oi * Uj •o'f i *lJ vi ^ 9 < } ■» ^Sn 

^ i iiy (j^&J lj\juu\ £ys VjU j-i-u_» ^3 

gjW; ...j V <. U M t ^ Ajtl >JI ^ ^ 

'cr^M >A jt \T ^3-^5-^3^ JLiJo! ^Jjj 0 Li <J-«l£ J^uu 5,U ■ ...II 
<>L_^1 Y ) ^^^^^ <jj->>J>il JL^Vl : ^ ■ ^ ^ 

^ 4 if* f j tS^—xIL^ CjI 3 '< 4 ii 1 I^Jli-J-JU <j! ^Qjfe^ j <**V.A^ J3"'J *JTu '^J** 




Q^jl ir> a *^ t^ol ii ~i >l {j-A A al^tl ( jr 3 L* £_ja «^ljj_j_o^f I » ^j»a au V 

^1 i ii |j lQjj> ua fl 4-alj3 : 3^ >*>iL> a eJa^ju j j a.a j fltno ^l^Jj <UL9^ ^^jM-ILc-i 

^ <g In j La 1 j. j i\-JUj-LM !j V j t!uJ <jl ^a-AjJu9j t^jj <i jt^tj t 1 j 1 3 r (J^rtl V"i a 

4jLa J£J ) ^ n^ijt ^j^uIaJI (J-lm jJjl XX • • JSJ > ^ JUTi^VI JLj>J-B 

Ur^- L-^J J? - -5^LjJ1 a (jlaj^ajj . L^J CjI j r,i j\pl CjLaJLseJ-caJtl 

* j-A (JjJI (, u..i tl j , 4_j (JjJu jl - (^aL^yi fkVl ^yiil ^ Uj ell! j£ 

ph» a ^jf VI 1 1 J j t mi i a Jl AUV( dJjl t-u ^j-a u lr 

^j»^i> Ml sSjr>3 *Oj^ 4waj^LL4J J nUl ^L»l I ^j^SLj VI ^jjJLia-aj <jj/LLJI 

tSLLa-ja iljj j^flaju^s j_2tJ (jy-l-C ^ jJI jL_i-a->J! ^ Ull j I Jub <j I 

JlL^ 4^aJj-_>- ojufe ^jl Q^j^T <Sj^3 - ^ J % J 4_^Lcl (j^J-*-^ «^l>-^i Ji^L_i-^ 
JLqSJLJ ^ u r<la jl t Jii <J:«- > «j 4_i_ujJLa in j L>.jj jJ-A^jj I j a r u j j-^e-ilu 

C-Jlj La Jmi < 11 (j\ i n»] CjLcjJ) (jl oJL>^ ^-^J .4_^Lc^U 1 1 j Jij 1 ^j. r^i Ml 
LAjIfh m i <il (jyi^ LaLc ^ uu a ^ (j-a jj<^1 jj^-a jljlj t LbjjJ ^IjJI (jr S 



^^Jfi. 3j jl ^ (JjIj-Lij (jL^j i J < n ill (j^ i m "kj ^a-Lc jJt ^jjJiJL>. uj i ii 

< Ijj) j ,is>$ t\ LHiJ^" 3 I an t *^ .^jj^jlj jJjL-cuj 4JL>. ^jI ^j^> j rt> 

^j^a 1 j < ii n\ L-Juj. mi aj t^jjJ^JJ I i^a i <i 3*"i a ^jjJlJLk (jL^ 4 L jL_ti5j^ t V^-je_>. ^ 



<4_!L>. ^jjl 3j ^ mi 4 qhr (^Jl J-x-oj 4jj mi j»_a_J!j . 4Ll^LLM ^jjJLb ^a-Ltj 

Lulj 4jJjj>j|jJI ctlU . I^mU /ya 4 » <t miTI ^ <j_a ^^-A 1 ^jL£ <jj^a 

£y t ^ "\ % 1 .^alJbw 4JUJa La jjfc IjLAj ^4 j i uLllu 3 \ j n r ^1 Jj^tJ <jl <j--a j 

L^jLj L>.L*_^0 iJcJL-O^U g.1 ill 3^SLj3 ^j-ul Q T ,1 ^..MIM Ml Cj^J^jfc L^J) Ml Ij rttl 

4jJj-^11! 4_^j-j J>-p L^jtj i« j^-ju <Lxj» CjLjjI 4-x^l.t uaJ, 4_^aLc jJI 

^jj^JL*. 4_j^j La? . 4_i_cLq_1>.V! 4_iIj a jJ! LbLa i uij : m$ j ^ "(^ 1 I j_c!u>J»i 

O-j-^tJ j mi J I J^i j*i i id (^jJLJL) ^SLxJLI ^j-a-3 i Mill j*L»jv^ «U-tZuU.I Jjua i^L >n 
:4_lL^jI jJI J^a ^ jLal iljJli (^jLu ^j^-llLv <jL£ t La <jr Juua-ij ^j-co-^jj 
4_uj3 ^ f jJsVl e-il^l Jj t 4 j..mUL1 ^Lu^J ^ j in r ^HS! oj-^' *-»Lp 
4_!^L_u I < mi >. La£ Lie 4_J^L_u ^j-Mijitj Lufc -(^-A 4lbt_jjuo . SjjJlj ^LfljJI 

^AAo fVcj . Lbtj-i-ot (j-^jJj j j H c>L t >r jJ >)*i i ,i\ LtA .(jj^^M 

-" — 

JLj^j V I j . ^ j 1 mi ^ in% 3 Ju^>- J-tiiL 4J I i r\ m, _ i JLjj>. \ nj'^j j j V 7j ! 

La 1 jlaj _ ^lj>Jt ^ LjL^^-JiJ 4 ,m, ;!L j.^,,:^ jji ^ M-iI^ VI 

M<«fl L^-I ^ j i^ij ((^^tJj)) 4 o l*S ^jpJLw ^JLc Lai '(J^ J^a 4_iic ^j^tj 

tjj-t-uj-ju JjL^ j-A Ij^oj ^A^-l^l ^ ^ ftJiJLs- ^Lj3I J^l tjL^ . 4_l£.L^j>. 
<jj_ijjj_u .^L^jJI j-^V ^1 v| a ^ISLjjIj j j m iI m^jLj-U j-aj 

^1 J mi ill ^ i Mi „><J J^J*J3 i^^oLLm LjUL I jLualsl ^j^a LojL>.j Lj~ <i <a 

^-<-Ai->iJ IjLxja ^ < "ij (jl < i Tr-j ^ jJ I a-A J^AJI ^SLj ^aJ » 4 \ )j^j_Mitl {_yz <—ijuus 
4 i ii ^LUI 4J _a jJi LoLLaj^j ^ n ft .4_A^fl La^l j t J mi ill 

^j^SLj ^j! « < "fcjij . ^r\.-lLa I ^/v_} ^^y-jl V **< >\ Jl! 1^3 Cj , V ^ j LaJ VI 3j I a\\ 

V5 Cr i_Jj ^jJI ^3 i jJlaJLj J\ (jji > a m^jJI (>a ^jL_ L^j ^ K 4Jj jdJ 
Jj i I mi j 1,1,1,4 1 g If o JlJ a-A JL_La J mi < 1 1 ^ < ^cJLc ^^So ^<J I JlSLA . (Jt <lj 

. 4 * a 1 c ' - ' \ * 4 Lt-Li I 1 1 u i5 . i i ^jl^ 




Jl J >J1 ^^k. Isj-Jftl nil JUS Ju-uJJI Qrj ui S»J jL£ ^ * • ^Lc J>Lt_i 

^1 (jj-uuj-jL* <■ ^ * V ^L_c * J ' " *fl dry " ^ Jj-^ oLcLo *i >.! 

4 a jt-^fl O^l iti r ^yi ik'-T « Ml J£ Cj^Lslj^j ol J j i <» jVl ^ r ul t^j-lILrw 
(j£u ljufc (j£J idT)) <i n <>» JLoIdVI 1 <a>A <r. ^ji2u (j~&J 4 U i "j-lll 

-ijJL>J 4 * j mil 4-J_3t_juaJI 4JL>JI Laf i«5 J i n ill (j*L< n ^^C-I^J Lvl 
4jjLj) L^a j „ > n j ^J.i n'lfl (j^ < >i ->o J j-^>- JjU>J l ^j-a OjLj I JuLSa i^jj—J I 

JjUJ jJLoJl ^yC J^j tt> Cmi ijj t.iAJ aa, JU i fl £yC 4 tuiILiJ ciLj-i^JS 
m£->I L^_IL-2VI j^a-LajJI ju-a ^jst iou-j M^jjlaj a j! L yu\ a >■ 1 jufe j^. 

(jl 4ji^l^f r nfl 4 li i ulrtfl ^1 ^Qjlu <_ll JL>o1 (_yA cIjJlJV La (jl^J • ^^.LalcK VI «, 

^yl,.^ 4^jJu 4-LjajJiJI lLILaJu j-oj (jl ^1 Lull.1 C-tlusj Lt>.jJj-uJI 

^1 (Jj? Stall J in ^Vl J^i j**f i iiL) ((J i n ill iff mi ut\ IjAja ^yC 

« 1 V I )) mf La (jLx.j_tdUj , \j-uu*$\ ^ jTi i til <JSb-ajJ (( J mi ill i^ua)) l-^LSjJ 
< jr u3j_^oj iJ^—StSJI ^yJL-oJL^a tiiJIi (J-g mi^ *«(Jj? 2 tfl <— al » i'r») LtoL*-uf ^ i>j 
^lr. oIjJLj I JLA (j 1 v '^Jj * I jl nr L-bjf tiifj-^j i^jr^a^Jl!^ *^j_i-<aJ! 

(jjxJLfej (jy+T' JL^l J-a-c (jl ^ • 1 ^Lc ^ <±jJLv <±^p- iSJLstlll djLVjJI 

4J L ytLXM^J jLj ^T- J ^jL^ JJwUl ^Li^J tjr^- *CJJJ jiAl J jJjL*fuJ 4 j^^^-UJ 

Ojj) I -i (jl— ^ * (J-i ii ,i f I (j^ t n »o ^oi^. tijLjstjV ^_jjLfl> g-Jj j i ii Jl!j_£ J-g-t— a 
J-Loj t mi a (jl£j t4AjLfl> 4^Uo 4j^Lj JL^j I^J miIoj ^jLuo JL>. ^1 Lla^Lst-A 

J^lj . J*l i mVL (J mi l fl £}\ m~*J (jr^- <^-<->«-fl O-^ ^ J**l < it (J i n ill) f. J-t-u 

Cu ij1 JLSj (jVI 4jI (Jj-^J (J~i <t ^ jjkj iJ^iJLl i i nj**itl jjfe 4 olr 4_j ( r> i r>^J Lo 
Sj^LaJl jl_3 tpl o j mi >. (J^L>. ^ya ajj 4_j I cL»j1j_jJ1 4 ,.t-j jU (j^o (jl 4_jJ JlLLI 
£jJo^ i^^UI ^Jl JL_>o ^1 <j£-*W cr^*>^ (( J 6 A>^i L>^ 



4-C.JJd Jryv U>£j Jj)U«i.Vl ^ J-«_*J (jr lJI 4l5L_«JI 1 »r>jl 

4_ilitJLa SQjLc Jjljj^K cSLH-* J-^^ 4_>Ll^ ^ <?jL_cL<_aJ L-o 

4a3 i-jLiSUIj i<2Jl£Jl£ 41jLc O-l.* , „ <>s ,lf 4jjj)Um,I 2lAjU .ijinr 

jjjj—ij Jj-JL^ .JJLst-lJI ^ ^-aIj ^ U>. ^ C7 SLj^oVl JS^-jlJI ^ij—^ 
^j-lil ^j-jo j j >S\ ^j-Lalj o M J^l t_4_>»I^JI <jl olj < uu» :c-tUajjj 

.((^cJLjlJI Lt jS *LjIjJ <j-* 4_^aJ dJj-lj <jl t 4jja j <i a V ^jJI 4 j y\j ti. i i uliU 

4J^t Kit I T (^£>J 4 fc»t II Cj^>- Cj-A ) C.1 ^ « JL—J ft LrOJ J ((ill £>A 

iff-'" -kJ gje-^k. C-uLSj . J^L^c o i^VLj SjL^i aJ-iJaJaVl)) 4_uj , ^L-<a^L>oVl 
4_l3j_c jJlS^l i_jL_uluV 5j, -ae 4JI Jn j n"t ^j^Jij^j <jJl L*j}L^» ct Uf. ^-Bjj J-uxUI 

4_JLiJI {jJj mi ftJ 1 el >lj null J1 4-3fcj>UI C«lUj . Jj_uJjl (jj < 11 ->o O^L^-^J 

• LoLc o^j' Jjjla3 Ij^.i.j Sjjy mi« 4-*jMJI <-ilhj 

. J . n'fll ()lm>j jLuajV JLpo^JI L;r ftj / > miTJI ^LjcJJI jjfc 3j g II ■ Vjjrtl ^jSLj <<J 

lit **<!! j JJ 4 j <i nij (jul^B JjlAJL) CU^u ^jJ jjli ^Lc J^JbtJLS 

4jVjJI C-ujL^ IjJ ^ j a^Lsfc-^o (jjS fj^l^Jaj I .^Ij^cl 4. j < 1 .<» h V t ,t <"< < nil 

I ju^I SL^ jAj^ mm 

< T u < ■ » *<^J3 •( 4_4w^_>Jl ^j] in7i 4 jl ftll 4-3>l J t (i II ^jL£j^ i_jL>oVI 

djufc iljJL J fc-Iu jjl > a Tl 4 « <t ^ ^1° Oj? '"*M5J *2 • J 4__^ — lm\ L j5L}j^<z\ 

.((^fi^J ^ J^)fl J^' 



a t ill ^>u!^_3 jya j_J<£L!l ^jia^jj LjIjJ! 4_^a£L>JU C*jL£ j~oVl Jjl 
JLud dJ^j» 4 j tiaS ^ <L<i£j>JU cLa^I^j . > ^ YV ^lx. ^ L$j*L>»j1 Ojj f L^-iSJ ^ 
<La_jLoJ! <jr ^ SLUs ^-Aj idJ^_j ^jL£ ^ n »") (j! \ t \ i yj^-L£ 4jV^J ^SLxj 4jLj ((Jj 

(j-^ ^ <Ll3 Cj-jLo .«4jLa£JI L^-t^ 4>ufc^Uit /^c JL^ I 4jMj 
4 U f <»jJLo t«L-4jJL3e-A SIj—a! t s _ T &$ < 4— -V j miU ^yjL^v ^pu ju <" ( |fo4 ^ j,L^ 

^-ic I j \ir*.jju$ 4jVj Cj^ oJr i.u! . 1 j-xC (j-*o L^J jJLud Lo oJu jj <jl 

At i In L-x-u oj * ill ) * * ^ylc JU^j Lo o <if JU3 i4j^j^Ji 4jj-j>J I J^ljla 

? * a .(jj-^? ^>L> I ^ t p ^jljIjJI ISLij^ol c^jL^ 1^1 4j! ^^k 1 

Lulil Lof . I JuL tijfj Lu^Iu^lj 1 Jul ^ ^-i3i)^^3 \>±J& Jii-jo t \ ^jJLdJj 

.^i>o (jj^ jiS 1 1 < : Jj ^ t jljJsVl j^ya cJiJl 1 * * Vjl o ?ir jJiS <4 tum i^x-uVl 

jLi!L ^jlc! 4_ulAil 2LJLLlJI ^ Jqaa 1^-^ j-Ar. IuUj J>L>. ^5 

<:>L>-V tiUj^ 4 t>° L> ^ til (J^^^ LTj J ^\\ ^^jJLl {jA call V * 

4o£.l \ tr\\\ 2UujbjujJj^jJI ^^LjJI ^j-u Jll>.jJI JlLJI -ilSu LjUaJ^j ^jl VJ 

j, > 1 <~t~) ^oJ L^jj ^im^ : J mi ) \ 1 £jr\ t h 3teJ 1 (JJjLj3 m^I Ja3 j JuuaJ ^cj ^^^l 

(J-uLljuI ^^ic m^jL^>-J *"i <: Ij-^i 4JjjlL1 ij ^jLLaj^j (j^ji-^ i Jul cLlLlA ^^Su 

4oJjj i n ^ 4jJj-B 4j_ujLo^a cfJl i fl> CoL^ 4j| ^ n n V I j-Aj) ♦ ^ I o» II cJucuaJI 

«(CjIjAmi1<.m.U ^! *:LlLd^/I 4_LLluJJ ^Ll^VL pj^tl CjLlUjJ « J^oJl 




CjjLojj .4 j^jIjjKJI 4_uLojjjJI 4 ,< i.XU ^jJa j^-Aj Lg_i_3 ^^Jl J>LJ1 ^ 

<jL » i m a ;jl£fl ^ j^j-qJI jL>oVI Lot I jla ^ £ryl>3 j^^- 1 -^! Ij-xJja 

4jLs i I jSLfcj i rtt II i_al« jlj^Vl <j-a >£l tlr^jLJI ^IjjaVl j flUj 

ijjLJ! \ i^j L^J JJoj LuLLaj^-j i j-a ^ l£I 1 j a ' "j 

J i <i < II ij\ i u ->o ^aJLc. (j^a — 4 j > 1 r SM jji a j Jj _ j m ,t j& 11 jj a OjL£ L$jV 
(j£. <J*I <-ujj <jl (j^a null (j>-^ dH 1 LaLc (juujl <Jjl 4J 4jLc JlIIj 

jJI^j-uJI ( <Ia ^jpa t4j Mi^wjJl djL_ujLJll ^ jut* ^-juj (ji I j£La <j£oal ' ^ 

OJLA jl Juu»l ^Ij^-J LuLUjjj Cjuo^L^ I iiU : Jj i < nil Ld juutj t—3 t ^^i^. L_u|j 
.<;U1l]I l> uJ StiU^ ^ JaiaiiJI 4J ^jJI £ya Sj^l^UI 
4_jJJ j k h (jl_£ J-ijjjJI (ji i u >o ^jlc <jl ^ i n n iV I ^ (jl <jVl si <ilttl Cj-ocj 
SjLcl JLjlj 5Lu^L>. t £;j j 5 j 5 >J1 c\ oJjlH 4J* ^ <j ac jj i«i_jjLS ^-Lc» 4jI ^i^. LojIj 

I I^jSS 2Q*Uajl olj^kJI ^JUU j)juc ji ^ r«Ai«< ^1) 4JjuU caLi^l 

Ldja J-jlaJI VI 4_>L£ Jj*- < 4j1 ^^i^. t(4j*j^juaJI Cjl^rt Utl -ir i^j jJlc 

JjIxjLju 1 gj<r. ^j-AjJj— c <;LcojLj ^LaJLtJl ^ tnt a ^jLSLs idJUli ^uiJo 

4 i \q a 4_cj_<a_j5e_/s {^1 ^^1^.1 4 i m i ^-A^ - ^-A^-oAj (jijjaJjL^Vl ^j^lj^^ j_j_±J I 

(j^lILjK ^c.jJI (^i^i) <±-ojlj>JI cl in ^Vl ^ic I j <>i i»l (j^^a >-i-li ^oJLc 

(ji g^l U < uJ ^cJ ljL>-f jt VI i»i m^Vl ^js cLJ^L si olr Ijjl^ 

4J£Uj t<jJ j ) oil I jnjn LuIj ^ <^ j a .( cjLjIjjJI ( J!lq 3jJ^>- oLuL-^vVI 

A <j nA La 4 jlr ^ ~* "t i «j (jL^3 < ii <U ^ t ii 4_Lt-<a->- ^j-u-ljj c_ajL LuojI (jL^ 
4 tij rt-»JL3 n <iTlj 1 jltl I CjI n «c_>L>oVI CjVL>^ < i u*i j-jj^j 3jLcI» 

IjJL_S_IoI J — a (jia— AJ (jj J_J 4cL_tlcVl fjja j j £\ Jl nUl ^-JjJ g.|j aJI <jt 
(jL_tJj_>. JJi- ^ i ^ ^ V * — c J_ i_a 4 j^jj-A J-^a I ^_jL^ Lo-jvV J i ii <tl (j^ i n xS 

jLscjI < . t^l— i, r> I — a jjk 4_La (j^ ^ '"'J I a ^L£j t^jJjJLfc .(j-u j ^ iin^^ 

♦ 4 Min > ljuil (JjaoJ^ n t tr\iT\^ . L?t_3 L£Lj^a| J i .i ill ^ji i n>ij 4_ljuLluj 



^JjL-J <_3l_SjJ Jduafl ^ g < inl'tV I J) Of Jj <j I (jj mJ V (J^^\jJJm^\ (J I 

(^£ J < uJJI (j^ t ti->U L ySj\^C JL^jJl t_jj->. (jl (jjO Lr^-J «(J n< ttl (j^ < ri V) 

IqLI CjjJSj t fU. *2L£| jJuiVI 4^>JI <jf tQJj^fl ^-SJI CjLlLuMj 

^ 4_Ll^j l^jMj Jjl jjL ^LLu^j j "i M il ^? Ju>o <j5 J^l ^^yL. 
j^il t J# <j-*J »<J mi ill (j-Lu_u-j>o CjLojI j uJ <LudjL*jQ (j_C ^jjv ^_^C JL3 

^JJ-^J Q ' J ^ * J J l j^d3 --^ ht T* mt J «C^^JI dUj ^yfl ^ ^j-j-jLoJI 

^ 6* J °> - (jjU^jLuj ^yJjM < UJ (j? ^-lm S ^ jJjjLfe^ i^jouJi (-LljJ&Lbj 1 J_*Ii JjUj-J 

jl jJiVl JlJIjj jJLa ^1 4-ULjlSI 4^vU>JI ^ »1 1 M,f ^ll^-Bl ^ C.Uuil JL_B 
(jLiouV I )) j_Ju 4 j >.j ( 11 a ^4 j i^i V Mill mJJL>.J . <jij9 j > r Vl 

jjIolj-joVl ^jjIj^>J 4 j Miifb dJJj (j^-4J V L*lLo 4 0Jljvj ^j-iJI ^-xjLqJIaI j-lo^q 
jt t«4 nj^j 4 j ts>j] CjIj 4 rt hi ^ j^al 1 ^ j ^ylll 4 ^ i^l! jl <L^J^ m<jU ^ylli 
...j-<LuaJlj jjjjj-UI (j^w Jlj <j 0 miIIj J^-mJI j|^-flVl ^ l_>I^ MiVl lLHj)) 

(j-oLJI SljLt-Jll pliicjj . . . J ^"1 Mill ^ < tiU^ ojSL) 0^ u-° J^^ 

(^ <UjjJl j-JtojJ (jJJ.O uiflj t< UjU V~ 1L> (j^jLaJj (j^-j^ljIU/Vl (jl^ li 
. Jmitl (>,<«i xS SJLxj^J (jjt j g a cdJju O j~al\ ^yic Uj « nil 4 UImiM 
(J 1 11 j H (j\ < gj>o l-Jj^uo Ju3j , 4 n j.ot-l! 4_3e_uolj 4JL>. (^ 1 ir>jt -S^l j"i r (jL^^ 




. 4J3 jJ! 4_i ^j-flJ jJJu (^JsLo 4jaJ n't 4 <i < n J . (l */H 

J-cuJJI ^ mi ^- it j^4jJ_a Jjl i^LijJI *1jj>M l>^j 4 J>^ j-o' (j-"bj 

(J-M^-Mn (JJ **< » m >J 4. 1 (i J^J Cjl SL-C^ (J^\J ^yA ) \ ) Y (j Jll! 

^ n t * i4_JdjL»JLI ^yi 4Jjj_Lo 3jjJL«_A CjI^-x-dI LfJLufc OjL£ 4jI < _ y B e-uj 
.lIJ.^.j <-£Jj1aj j^Lj_A ^_Lu ^j-aj i hi it I fji n rt*iU ^j-a (jtjjJS 3^ -t>^ l£ILJu* 
< rtjTjlJ 4JL^laJl I j nu^l JlS (J hi <!1 ^ > n»J j 1 < 1 )i <j1 (. u£ ^ jjl t j^jj *i < u nil 
fih * a (j I (jr 3 dLi (^jjl cdLi-A (j-o-J »«Jn «tl 4 n < . < 1 jj 1 1 oj\ — uu_£ 

» J m til (j^-«-u->u ^->l ^ t n t^> 1 LJSH^i^-^ 
(j\ li\ -r "i 1 <j-L->! ji J-i-^j ^-Lc ^ ^ ^ j a 1 1 >1 Iraj^j < "X hi j 1 ijLLj-B^j ciJLub 
2l^L^^j ^jVl 2UjL>JLI cJq , . mi fL^j >^>T ^1 c ^ :J^iJI 

jJLjud LdJLt^j ««^4_tja ^LstlJI ^ Jj) 7i t H ciLt-uj 4jLcj)) j^ol <±<^r j "J jjJuij 
4j^_3 4-Jiijj j l^>\ 4 >.j 4_jj3 j V Tt L^jI (>Lij * ^ • A 4 'ty\\\ j-SjJal 

{_y& ^yjj J ^.11 (jl jLlIcL ^jIlAJU Lo I JLfc ^^SLj ^Jj t^int tl < MVltl (jUliJ 

(^j-j-jv {jjbj^u \ 0 . L^oLoI H 1 1 1 111 jl t^t ) \ (j-^j I ^iL^ Lg-jl ir> r I 
iCjLjijJIj ol tW»LaI,t ^j-*Jl y..A ^yA CjIjI^oJI CjLLa 4 jl^l jJI 5j Ijj ( - 1 hj 

ji Ur>| t 3juJU>JI 4 J d J 5 J J H (J-ojJJl ^A-i 11 >■) 4. j t g.rw C-ooL^J . ((^rLOJ^Ul J-J-C )) 

. LoJ^ 4j iniill 




^ *\ ^ *^Lc ^ J^. ti-L-J La . j^oVl j_4 LiiaLuLo Qy < n^^l^v 

j j ts>\ \j j VI J < niti ^ i. (i .,>o ^I—ju^ j_j i-cd! Lfe \ ) rj t!o3 Qj? **' ' " *J 

tj^j Ju9 ^ *\ * *\ ^xL^. L-fl (jl-^j • s-IjjjJI ^ J y ^ ^j-S (jii it" « 

«. J i ii itl ^ i u l-^L(_j jJ^>. Juj3 Ju^ a 4 )Ux i ( jjJL>JLl jj) mi < <i ^ 

<r< *s i4_j_L>.l JlII SjIjj 4 i t<~i'< a JlLSj Jl3j i ^ *\ ) • j i o i njJ 

(^Julj (^jJI ^ i ii t, I 1 ^ V i ij 4jLi till » : 4j 4 i La Ll^-Lqj < u i 1 1 

^yjuo^ oil 4-j mi itL cLjJL^j La ijL^j .«^j>-T ^Lc jj^-* v » » <*4 q j iL>J 1 

(jL^ J-<ujj-JuJ I £ya <-i ilj ^>-J^ < S t a jLJj-iLj 4 j "j ^ La IjJLJLs iedJoj oilc \ a r 
j J r ^ j r? » **i t oLiLq-fcJI c- 1^>- jj 'O-"-^! ^ * 1 ^1 JLsr- *i < «1 j-^-uJI (jr 5 JuJj I fll j 

^jLi 4^<5jSL>Jl ^JLi tOjIj j"< mi ^xj-uIjj j -w. 4 g miIj t( ^_L^3L^>J,l £ya 4 j <il->Jl 

i4_-o^^>J! ^ < hLj ^-jj.mi JljJL>J1 4_iL>J jj I j-JjJ 1 1 m*> lLJLq JlJLLljvj 

L_flj_uuj . ^ 1 n til < M V **i 11 ^jjjL^ mi a j-Aj * Lo Lcjj i^ a ^ir. 4^oJLj9 (jL^ 
^jjjJI jlj-^Vl c_x^Llj^ iJj-axJI u-fll t (X i \ j j ^jjjLSJI ^J^) mi o ^Ji^j 

4-Lj.aj ^SLc-j <Lj I 4-Bj ui*\ U jl^-t-u^l J_y3 (jL^j . 1 jl n r ^ <i 1 Vi U ^ya ^jj^>.jjJb 
. 1 ji or ^° ^> JLU ^ , L^jW^y^ ^j^t"dl ^1j^>»1 mI 

:^j^-4jJLI I Jul) JuJo <Luaj I t o 1 1 dJLuLjualL) l^j-ilx jj ^jl Ju>- J^-J (j^"' mU 
jjfcj — j^^jy. Juj L-jojj>- tjj ^ mi 1,1 4 o Mil 4j < _^l^_t_jj ^yjl^j^lj ^jULj-j j in r jJfc ^ 
ajjlifl mi -o 4_iilLLuo 5j^-u I Jj 1 mi JijjjxJuj .^jjudjJLLj 4i^^Lc 4j ^ m>1 
Oj»jj>.Jui3 Lj-ujj^ 4 <i Mil JL>- ^jjjjl^ jJjLiJlJ ^jlSlfl i^jj^jl J S^tjuV L^Jj^aI ua c 
L-LtTuj^ La I i Ij^-J*. Juj LuHjjjx 4 o Mil ^ ^ ) a ((jHJj-a) (3 J ^ ''''J Jd <r> 

jl i^"iWI (jULj-jJI c-iir "i I JL^j i L^tJ LljuJLL^q 4 "m a C-uljiLb ^ j -v 1 




Jj^lj *JUaJ1 s-lh^ 4J£Jj , ) VI j*Li ^ jl >>->U (jp*LJI 

^jL^j aLoLaJI 4 7i i U ? I j^i j **< > »!» J^L^o L^j^ J-cixlI! ^ <.<< >a 4,lj»..«, >> (jr i£. 

j.j"<£ J ljJL>o J^f 4j1j$JI t>jl>^ (j? JL^I^ * « 4 j -A. U 1 <j^a LfcjIjJs! 
j-juojJS (j I ciLufcLj tl — gJua I J — j — a ^1 ^^Jfi 4__j — j_t^xj £j] — *U j la 

4j^>J1 ^j-oLi-u I ^^jJlc (jl^ ^ mij^jJI <-uol^lc.l Jl VI . 1 gjlr <iLLi oLuj. uu*(JI 

4_II JL_aJl Jjj_jvJUj J . « 1 jlii f < Jig, %. <^>» La 1 t^i V JU 

.4jjjJl JLud 

<jl j^— OJ ^jJI liJJj j-A J3^_>»JLj^ La_j^ cJlS^ (^JlII JLuJl <jL£ 

4_u^j-b ^1 Jja (^Jj) n n\\ 1— a La uo j ^jLo^jv. lt jljJj 4j1 ^ g*"t^U jcJLi-aJ 4_l3 uj ^c.^JL 1 
4»x9 ^j-u_J ^ <(£jJd mi ( _ <> iajL : il)) J^^>-JLj^ CjLjJ^J IjLA (jl^J t«JLoLa! uL>o^ 
^yja ^J^JI 111 1 (jj-Aj i«4j^jJI JLxb J^-aJl 4jLj^v^ 4o_CjJI 4jj->. ^yiiL, ( j-c»jj>.)) 

/ ^4-jJl^aoJ J-a L^Ji^U j! 

i_flJL5tj3 .4jLiU ( hn V 4 JSLl-j ^^JLlII ^LjJI 4_uLi> Sj^a 4JLaJL4j JjjLUI 

S^SLs 4jj| j-uju jl5 UL SjLiJ (j^JiLaJI ^^j-ti^o j-^s ^_uoLv ^-stj (j^l 
4 m $ 11 ^j-LJI r.Uii 1 .J t ( Llx^ uJLq cj! *K i) ^^ulJI ^ < m ->o jIS^I ^ 

J-x-^t * 4-3 Vj^3_*iJ I CjLIuj (j-G-LxiL^ J-ui-J 4-JLlo j-*o-i-ulj 

4j| ^1 c ♦JjJljlj V * * ^Ir Jlj}-j La Jl ^ r Vl JjJu>- £jr Li La_UdIj 4-^-^Jh 
3-j >.lj LiJL_AJ .i "1 1 lit ifLua-c! 4_»_3^i djLt-ajt JJL_C J^Ljusj LoJU£. 




iljLA i LoLLaJjj 3L_j->JI fJl *-a Jljv. j ^ ^ mi "mill ^^Js rtlb ^ jl n »ll 

(jau-ul £jj in a 4jf ^yjfi ^.1 i^ill IlLA ^£Lj ^Jj . 4_1£ J < u ill jW_>J *'U 
Jj^iJI (j-a oLjJaj>Lijl JjI j! <y& J>1 m.<J1 *Lut ^ 4JLLxJI CJ±\j La J if 

^L^jl <JlJLu3JJ .{J i u 111 (jrt i <i->q <icj-> »1 j >»1 JtSJ-'X I a j_3te_> ^,lr J-J-ci t^-j^ mi til 

jui.? jj i4_u_uLj^ lLjLj^xcu-x ^J! LjLLaJ^j jib J mi ill ^rLctoo CjLit t,r\c 
^SjjJl uLaLLa^tj'^l ( _ ;r ic jJLilij <U1 U ill S-^Ljj < ^jJjj t ii a ( V mi (J>^ (j^LUI 
L£jd! cJsjJI jjfc lju<fc .(JjljVl JjuiHl ^j^j-u^kj jLuij! 4j LjJj ^JlII 4 Mini 

,L^SdUj LuUfcoi^ LoS*^n Jit ^jL^yi fx^iOU 

(CjI jim 3 JUl] 4_uIj Jul jJL) jJw I ^jLLsj^j ^x^jlj (jjjLa jljbL^V > V\ 1 1 r> ^^ioj 
g"f < ii Ij i Jjj ^j^j ^ujLj c^j^. < y \ ri til jJ^LlII jjZ^** ^j^oj <U^J 

^UjjI ^1 L_ij>^ Ijla o'j >4 jlrttll J^l mlII ^ Ijul^ <jJLLa jt^j^ilJI 

CjLDs Cj>Lj iiju j^c ^^IJI 4>beJJl ^Jfe ^JlA OjI^) I jlnr ^jJ^JkLoJLI 4jj i^^ 
Lo.V if 4j I VI ♦ ^ Jj) a t\\ l-3 Lu^aj ^jrUfci t.l I J ^L^LJl : Ijl rtf ^jJ^^LjJLl ^j-^ 
(jnly-o ^1 ^jUj-jJI t\ ir> f I JU>.I 4j ^, V flj J-tuiJI mi ^r,"i I (jjP^ ^_^> i» * 
iL^aUso! JjuiHI (j^ mi ir "j I (Ut i>>ll 4-C.Lq-^ Llij-j-Cj t4 jlf (3^9 1 JJ fcil 

♦ Ijliif (jrLflj^^Jl juuc ^uju 4ji>>^ 4-iuj|jjJ dJ^j_J ^juijIjjJ 4-iojLjjj 4Jl>J 

L^jl VI t 4 j U I jJa ■*■> L^Jj ir>1 cluLS^ LiJjj^i 4JL>J ^j? ^j-a ^AjJI ^-lx 

4^xj Lr l£. <LsbH1 <"irt>l j la£Lft»j ,iL>Jl j 4 i^>a1 Till 4jjVl cdlj ^o! 



^JUfcj) «3jjjCLo)>j LfcJLi^ 4JjVl 4-LfcUt^o < 0 lriiH jJ^LJt 4_ulj^JI jiaUl 

ii^Lv j^c. dJJj ^^k. 4J_iVl <3? * jJI^Ul 1 j^r 2lLj*JLo 4JL3 

^^ic J-qju <j! jJb i^jLL>.yi ^_laaUJI «<~< L^j5 JLp*jJI <^« ; mill <jl£j 

4JaJa!j_A ^yic J^ua^>JI 4 K. ni o J 3-^. jj-aVl 0 yC* OJu>*L-3 _ -iLaJjl 4jJL^j 

<jSL4.ll :4 j till < t\i £j Lo 4 j ^ ^ ^ <1i i Ljj>» jJ j_j_J I i j r £- 

Ljl ( nit j 5j JSLilL j£LjJ Jl_3 a i LaLq-i 4 i^>TL_>. 4jL_£:J cilj^j y o y ^_n3 
LgJ (3-^* Cr*-^ 4-qjjJqJIj j-jj^-lll (jla 1 1 jr>« it! (jo LoJSj . j 4-AljJj 

tJ^wLc ^Ij^j jLifcjL d " U * «<:,I^jl->JI » ^Lo->J LgJ j-3l 4 j r 1 jImo! 4_ojl 
(jj-jJjjJI <jj nhjJLl L$j t * l\,ui j 1 it LT ILll 4-2j^JaJL UjjLjj Lo 4_j_3 j-st-J (jr^- 

j-^j t^j n * "<U ^jjjL^ ^.t o ^^^j ^jl n "ill I jla ^j^o all (jLS 

dJufc c,» 1 >.JI ^ji^j ^Jj CH-^ J>-^ '^^ l^j' 

«ej «^ 0 <»> ! t^jlj (j^j^S (.[ olr jLoia .^o-xj>JII ^ (^IjJI 

4jJLuJI olj j < tirtltl j-jjG 3jJa >. < j mi 1 4JLo e.^_>- I Jufc (jl^j 4^jjJLb 

4_,ujfjJLjoj J j a CaJj-^-j— o Jj-a ^j-uLl Ub^ tV>j ^jL^ ^pJI t4jj mi ill 4 t \ x Inll 
(j\ 1 u "nj JUud ^j_5tj ^ n nj (j^/l JLojlJI c-»^-j>» ^jL^j ♦ nrt rTI ^i^. (j\a-Sj|l Mill 

cuL£ Lo-^ 4 2lLoLJI 2L3-JqJI jl^> 4 i n > U!l ^_i^>JI J< < { ii< ^Tj ^jJI < Jmitl 
.^^cjL^>JI 0 />ti ^Ja I La^jjG L^J 4-i^ijjlSJI 4, t ..j;<JI 4-LbjLtx 
(j^o jjjLSj c^jj-4jjj ^ ^Lc Lr Sa VI <ijjL3tj 4j| i4.M,i,^jJI j-ljj Lo-4j 

tijjij-j 4_L>J <■"< >L^j jtVitl JlLc ^jLi-j^VI n II 4_ujlj ^jLS I— o_c LuUl 
^jJI ipi nt"<H ^jLill (jjjLJs ^JUlaj 1 1 1 -w (_pJI '^"J^^ cr^l 4-»£L>JI 1 ^ i s> n n 
tjJL^Iul 4_i^ (jjjLajl IjJb ^jl ^jVI ^ ih\ 3JI ^ (jlSj . )\Xi jjLj !jl> 
<jl . jL^JkxbVI ^j^juII IjJlc jJtJlj i4 j i^t Mill Subtil J^oJLxj V 




i Jlj>.1j >- ^\ Tu ut\ ^yJl mill (j^u_3e_jj j-^>.jJU jc_JjLlJI I j-A ^yJ ^jl 

(J < <i <J1 r ii *»=.~ ><3 i ,j inrttl t-4->Jj *^j-1a]I ^Jb (j^-i J' 'i ill Jji i gJQ <jy J3 L-LaJsJl *Lj*-^ 
(j! <jy ja (il mi fj-a Loj . 4 j utr 4_<uj^>. r, < <nfj 4_<j_>^w 0 JlAj . Jj-all Jjj-^** 

L-jM^-J! >- M LoTl ^ ^jLiauV I ^^fl ((Jt-SC-U-iu/)) jju-uill ^ i n > **< 1 J^t U i mVI 

^j-d ^ j "t< lb 4_)Ll^>V1 cL-l, . <i i n ^ ^jlSLoVI ^yS OJ^ J 1 "J • <jL_jJ VI 4 j miLqj 
(jjo Lo 4j1 VI . ^LitujVl j"< < if^Li (jK i ail 4j*_jl^ (jrUuUHjj 4_JLojl1I I V I 

4ijL^ 4 aKijj t |jL^ juj iu ^iUm VI 4ixJ3 V Ijla <jl ^ I >^j< aLi 

^j-A (jr LoJl £-}L»JI £>£J t*l£jJJ CjI m 1'^'^ (jr^ l>^j LoJUC Lu! VI 

^ LLiLa i5j^jJ! J_t^ Lo j V Mil 1 1 < 4_j_a^j j-^>J I L>L>J1 JMJv. 

j^tj ^J^- (jVI Cj Ju^ejj . 4 o i (,iL>. ^j^j ^ci (jlj _ J in^l 4-jij^ol 4J JL) 4jj)"» m ^ 
. Ld^JLala! CjLLuk ^jljulljJl jLlitJ ^jIjjJI jj-iJl Cj I j 1 ^--j-To Jul^Lo 

4£.-i» lJL±>a 4jI ^IjjJI jj-^Jl ^yic (jllaj j uuj^ < . ulj ><? > u^j) < Jj all ^jL^ * JlL^^ 
^jU t4 f n<i < I |J mi 't\\ jm>fl UJ?^ J ' " -^^J ^((J mi ill (ji i u ^**t„t 4 j mi <IL) 

( jJ^j ^pJI 4_ijL>o)M lilitj! ^ 4jwLUI 4-ulj^il CjIjLI^^I ^ Ju al^uj 

^yja CjI j <1 ii'i Mill ^^fl |*^J J mi f 1 1 (ji i (i r»o <j\ t jlj t U 1 JL£j Jl_>oj 

^Ja Ji-j ^Lll 2Lb*Vl ^-a Jit) jljk Ijl miV>I dLU*_jLb j-l^tj *4i^ fJLtJ! 

4-AjMlLaj ^j^jl—L-^^o IjjJjJ <>)L^>.j VjJ ^JjJI i^j-flLju^l T \ ^^juj^jijj^ [4 1 j^^H 
tSju 3l_x>- (jj iii jt j 1 11 I d»VL>JI ^J^a-A ^yS (^^^ * * L>3^ 

^jLs t IjjJj (O-Aj .^iwlj^a 4 tj ilo> ^_- r A oJugjS _ >J-J^ ^yJl Sjjt in 1 K 
4 j limILj 4jI (^ylc • n miIj ^_jL»T ^ruj_ux_d j^jjSLj d»VL>JI <t 

. 4I1 M 3jj^-uaJL) MjL^ 4jjVj ^jui (jjSLi ^jj t^^cj !>L>j J^l n"i ml ^L> tlry^i 



^ ji] ^JlSI LL+^l j»SU 4_itj^l l^jLUI >L 3» ,:, til cisMJJI 

^1 0 Mill ^yJa in aj jJLLl 4_j^a^SL>Jl J_<-uJJ! d\ cj, < >o LLuaJSj Jjfc ^jj 

J£ lLj. t lia Cj_>o JjjjJl jJl Ju9^ S^^al — >JI ^1 !n n \ 1 J mm 1 1 jyi "'J 

oL^j-t!u Jyaj i£ LlLs VI ^_yA Jo^Jljud c4->jLj**i ^1 Jj-uJ ^jA-LAJLjso CjIjI^ jLstJ^? 

jjfcjLisI j rfj * 4 a I jjl t^)J^ mi til (j>^ L>* <^ J 'J* M nil (jt^->- ijJ>.LLo t^^J (j-^ 

^ tiiljLJ t-3jL?r*i i it L#jLs t<JM t"n J <;L^iJ JL^ <j| ^L-ol ^yjljjJI jj-flJl <;l^l 

^^jLs ^ j r j^-a_ll 4-4j^>Jl Ifv ^ :^JL*J1 Ijub ^^-3 *\\ c^jlC 
<^£Uj IjIj-^ ci^>^ jl>^ I J ^ & . 4Ijlj>J JjUj ^Jlo tiUj ^ jl£J 

CjLdjuaU << mimILj La\)) tdJLIj , V n *"r t j ^. mi"m^ I . Jo I ufJjJL ^jl 

jML.lt_ mi.,U I jrj j m, aL^Jl <;! <il 1 11 /ys <JL^ cJL-A Jj3 4jf JyJ ^.^Jl L;r Ll 

o^l d^j^ ^ULJI ^O^o ^! ^ V) 0^-Jli il>^SU e^lj^l cLLl^VL 

.CjLcLq-j>JI ^ at I r^> a ^Ir ij^J^Vl L4J j 5-^0 j I ^t-uj jlj-^Vl ZLjfc 1 1 s\ a jl 

fibjju^j J « di!l jru-u_>o jl m->')I Lc^ ^1 j^JI jj-<aJI tlrv j-<-uLcu jjLa tjJLlAj 

jjJLj jL^£ mmTI j^_4jjL>o Lol . 4_l^>L>- ^—uLjua j Ltio 4_^L>- CjIjLlL>.I jru-oU>- 
Jj>-I j^s u-*^J <JjJlII J^>-i (j^o 05^^ 5-y O-"^^ (J-*-^ J^J-^^ I JUft ^p»G J>-^ 



t-dLufc (j\ JLj>o i \ Y^j^uij^aa^^ ( j r C J in nil <^ j^aS/l «"< mi La£ . LjJL>. 
£jjLZ±.\ 4jJa^JI 4-utjjJt {yi 4jL^j1I 4^>J 3jL5e_lU CjLVjJI 

MS 03^? Lajir LIL>.V ^Ij3-II Sj^jJLI ^Ut*tj ^^jl jJJ JLilol jo ^^Ac 

n t~H *l 4_aj£L>J1 Jo^Ijj » jrU-aJI ^ ^Lj^ Jail Lo? 

'U>)a ^ftj jjja JlJI j-jg cZjVLv edllA I (i uc Lblj^l 4^LtJI SLsta-aJI 

tixuV I CjLdflVl j <4 gjJLail ijjjiiJI 3 jlcLUI £rV j-3tj ^lr cL»Jl>o 

4_^_j-o 4-jLc.jJ ^j^jLa cillxAj «« L^l uaHJal 3j j n <i 1 1 (jJoLUIj i4_^_j_>JI JjJoLuaj 

^ jlj^_UI 'Ud^'^-^ (juijij ifrl j U U tjj i4-jjl j y\ 

4jIjjJI »l 0 lr jj-fl ,Urt 4jUI ^ 3 ... 0 ^ Qui 4jIjjJI fri olr 

g.1 olr ( j-o 4jUI ^yS ^j^jLxuj 4 <h (jl JL>u till j 4^jLajo i(jr\-iij^joV! 
edijj t^l 1 m Ml gi\ VT) ^jl ^ 1 1 u ^psL^wVI ^jl ^jjJLSjju 4jIjjJI 

tiLH>4 (^jJl jLo ^jjj ^jubj-J Lq_£j >(jr)JM '^11 (>a 4jULI ^ (jryujlj 4_ajjI pljj 
r^jj-oMwij JjL^ 1 r» 4-jjS J t^l "< < <>VI t Jufc ^ m /nil Cj-uL^Jl 

J~i 1 1 II I jla J 1 mIII ^ 1 11 t *)l 4-j-jtjjLlJI cj^L-Tt <aJI jjj 0 j-jJiSU ! 

4_tfl (Jj T VI . 3j Inj hi j.iC (j^o iCjLuljjJI 4-loL>.j lLI^j ^-LdL>JL 



■ 



-ijJ jLp-Vl Cj JL>.t ijj-gui 5 Juu 4-uLlVl 4jL^j 
J^aKJI j-jLllII -VjJl^o V>l JL-SlB jU-v J>Lc| 



njLuij^U <_ul jJI <nll ^jjo mi <ll^ ^LUI 

■ (^) T 3(c) G i 

^—j-uLi l_3j^ju i Jl_>. ^ % a I ii> a ; j 1 ^ jo* Y Y 

. L-3j-3* *\ * • • jjo «U^Jo ^>-qj j-c LlvO 

4JoLi_uj_i ijM < un 1 ti^fl J ju 4-<olj ts\ \ ^ni II 
jJL jOj^-J ^Lltjy U^j J JL_>JI jjo 4 j I <; r 



ol 1 — A. : fj — ^ Jb — * — a 

j j C. 4JI >J| 0 JUk ^ 

L_$j| jl 1 1 $ ' t c Cx^3 3 ' " 0 



A * ,,A Jilt ^j^^^^jf^j ^i/^iLfl 




j^ylc ajl <i <Xl ^yjfc tL t V< i n a ^J-^ ^ - t ft tl I jufc 4 rt j Ujj , 4 j ^ j ->J I 

.5jj>. Sjljl LLjjJ ^jj^jV (>aa) Cy>j .3^>JI SjljVI j < n 1 1 1 

j I YY ^j-ti^joj^^ (>^) "^Ji 5^ *JLp* ^jiuse-A 4_LjL-uJI SjJloII 

. LLui £>^>- 1 *lj»£.VI 4^^L^a i nl JLC.! ^jj ^LH'jD <t«"^ 

♦ ^1 M-w Ljl>5 jylujw <_y^jJj_u ^jji^ VI Lj! La 5 4_JLjj>. 3j-d*3 c-ult^l <jl CjjjJoj& 

(j^j^Uij crOJul j * Ju J£ VJl ( _ ;r ajLusl ^ TtVir ?j t^K <1i c«n <^>j Jus ^^Ja 

<LjJjJj-il>s 4j OaKjIj tLit-x ^ CLtli (J7 jJI (j^J ,3j-£ljJI (jj^tlLJ L r u dJ^ 4_>s ^fc i a 
jj>. ^y-uL-j Ltjuolj Lcl ilajl 1 ^ Ti U r I ,4_L«^jj| CjLjl>.IjJLj ^LloJI 

ij\ U j "i i nl ^! ^yjj j . ^^^L-u j 1 <t /a ^^dL^JI (^jIj-b jLit3i ^ys 

V tJ-HLj . 4-Ljl£ jj-c i n gj ^jLc! ^jUl ml V» ^^j—iii La jjl <Uj i ii 1 

jjLj9 LjL_£ tj^>-T (j-o-J^ 1^ — ^ I (jl c-ij-r.j ^yJul L;r l^ ^yojJiJi Lq Jl^^j 

t j^k J^aLc LLs .2lLoL£ 4_JL_^ ^IjJlivl ^^k. LqL^ jjL2 j! tOUj JUj! 

.Sjo. 3jljL j^e-d 

-j-fl do! JL5 tjj^J ^j! ^ZutJi^ L^jf j-tisljJ! <j^a S5^j>J1 3jljVI jJLA OjI (jjt (j^J 
JL^ L^jS ^yjfc 4jLw^I fj^S i^j^-u^il C-au>J *Sjj>. S^ljl L>^ ^li ; Lp^4^ 

jjl JUU ^"l Sj-Aj i LoLu-3- LkJJU>«J (jT lJI 1 M t-J-J 

(Ji^fl jJju jj! j^jWi i u ) j> l& _[ tU 1 it», V *ir La lj-4-ul Cjj»j>ol Jl^ LlSLlcw ^j^j 
. 4j^jkJI t 4jjj U ( (( V I SjJbjJI < dlb > f lm<^ 4_uljjJl Llu^^v 

^jjjj— flJ (J-U-qJuJl ^—iLjSLII jj^O (j-LJ»_fl ^J_J (j^U i > -tlgJ i^jjjio (j-AjJ idJLj-A (Jio 

jl^-filj 4_ l_<C<->JL ^jj-LoJj -^t^-^' £^Jj p ' " ^ *J L^>.jJ^-ljJI ^aJ Lc jjl 4_lS 

^L^JI J ^1 -4_.>^L 



■ 



4oia (jr iJ I Li o a JLflj ^a^J CjI j (^Jj 4_>.j JL3^ . Lb 4 Uj-hU LllLu ^jl jtU 

4K L£al^ tjl ^ (4121 Lifj) 

IjLA (jlj tJLoiaf ^ofl i ttfljf I j)Afc j r ul JL9 La^a-C q^j^j JLjoIoVI (j j.UTl< <n 

4_I^JLj La <j! jl^LUI (jufc JLxj ^ U V j 4j| aJuLja. * LL>»V ^£jL_u j_a 

jlj^V SjLud <Lu-uLa 4jIjI 1 4 Til 3 ^ (jr ti ^1 /ya ^i^l 4-^3 to, \ i( La JjLqo 4-l<ul>. 
JLoLVl ^Ul* m a J Lois I <jl JtJ>->il 4>» ^LstJ ajfca .4jL&J! 4_l3 La IjjLi 
4_1Laj j U Vj ^Jj ♦ JJLuaJI IjL^J ^^jr^ Jjufl ^j^Lcj Va tJLab! ^linna jijjyC j r u 
4_u I j^J I CjIjj . uiuW <LajLua 4_IjL> c-JLLaj a^j& : 3-^3"^ >^Llx j In j 4j1 

. 4_icLaI^.VI CjI^j ,i utCtW 4J t hi J j rt"n La-LiJ t <jJ ji^oU 
^IL>J S, \j <r CjL?oaj i CjLLlj>JI L*l_3 1^ j j ^j! 4_L^JLiJLl ( j^> 

(^j^f ^ J-cLc tiJllAj . 4,-Jlj iM S^^JI 3jl;MJ ^ 4 S-lJIj u u rtlL^ 

4_L^3l^q J>aLJI IjLA iL^JjJL^^ 4 ^ m.TI J5Lqm 4^l1j ill J^olj_tJI 

.L^jJI 

J ut tit n T "i I (^ol_<^j>Jl d^jJ ^^JS «^i^r i'i JjJ ^ ^cjl_£.» ^ 1 1& ib ^^ujjJl <_m^ 

^LlaJ ^^fl 4jL£Lo 4_l-Cjj ^^1>. ^yiS J£ J i n "i j ^ . 4_)Jj^ii! V C (.j ^ 3jlj>-j_a 

it jLcjL t Jj^ Jl^Lj _ ^JiVl oL>.jjJI 4 an II jlj^l {y* ^1 JlIjI _ ^^LU 

>r<^> frofj ♦ ^. oTljvJL I 4J l^j^alj uy lll ^Utt "m „Vl 4_jwjL) ^Ll^ r n^flj 4JLaX. *ljf ^ 
J^^^il j^JI l^j^_t!o Lj^Lj^IsV LoliaJ Ly l«J 1 ^ < <i flj ((^l^r ili JUJljw ^oJlc» ^ji-xC 

. JLu I Jlj Luo jj^LaJU ^jJoua 4j^j-a Uj < x Jjlaj 



^ ^JL^w ^^1^ 0i> * ' "J J r j ^jLaLi < fljCn Lc j j ~ a 4_j_cLla-£> 

4^L-ujj (jjii tiUj (j^Jj ij iuA ^ _sIj_bSM j j m a j . Lxiljj <j (M Ij (jArh 3 

< (i j Ij 4 nn 4 \ « *t >» 4 n j n -stl oJUfcj . m ~w <j-ujJj i4_ajSL>JLI ^"jixi 
j-j-Lali! o^^jujJt ULc (jl < nj^ 4-j| ^ 1 »X ft (j-ujjJl 4jj n ir j .4aj|jj 4_ i .. < C< - > - 
Uj cdjJLJ (j I i <t <rtll (j^o <jl 4 rtj rt^vJlj » ^J-3c^w ^j-a ULLc Jjl-oJIj (jj^J <jl L>^^ 
CjLj-Lij^Lj LuUtt Ij_^-^>- ^ jJI i (jj-9j \r\~ti I (jj_ij|jjj| (jj J 0 "r ^,t| <jL£ lil 
(jjgj U"<U (jj_cLuJI (JJ, uC l > JI j»1 'J-J^l SIjUjo I j i j t u liJI qUb l jJ±) U>^M 
(j^o }L£ <j! 4j <JjJjJt I <<^<>J La J£j .4 i u <i *i C^jJI 1 j t ojj lj_g£L>, ^ jJI 

4JaJb La q\S 1 <\ g a$ * JjfcJ^i ^tLl jJll (Jm r ^jLoj UjI Ja>JI ^ < «i -kJ^ 

j, i^jdl ^y\_>* Jul!! (j-C- 4-gSL^e-jQ J-*^ c^Lull! (jj j i nl j m!l j! (jjjJtjJI 

< mil (jl 4 n j n -xll JJl^JJ ,(jii.JLlJ| (^ (jj-Cj inj dJJli JjO i mi! I (jl V} 
Jl3 (jor ♦ 4jl-caJ ^jjknj jL-iSUI (jl jA tl ^JjJu ^L^jdJI (jl ^^yfl i Uj <^it Li 
(jlj *4-1aI^JLI CjIjJu-u ^ 4_uoL>. (lJlIju 4 Ul i (ill JuLju (jV 4_cjj i Llj I jj tL b t lfl 
jl i^jUjujjJLI j! (jr^jjLl^jJI JL-ud 4j^ Untl I in mi \ Jal n"i -w^l (JT ic ^j-Dj^tj 

.2Loj£L3tij 5U»>Lcyi CJ>UjkJI JL^b j| i_jVl CjU-JJJ ^Vl J-ljjl jMiluil jub 

L^jf 4j_>Vl ^ji t l jU c i(jVl e-fl^-ju ^jjtj itiLJji ujU (jJI 

^Jojli-^a 4Jj| ^^jfc i m j m -V mi m^jjVI ij-aill L^j J*C .^ij (jy lJI 4-SjjlaJI j ^laj 
JL3 (Jt**< < oil ^jj^j ^jlj JLaLs^/l J^j < <il tju lLsLujI 4^^Lt La_^ tiJLlA « (J * * ? 
, 4j <^>V Mill 4jjjj_a CjI <i <m 4_lL£ &j}<" a* (jSL<u IjlA ^jSJj l^JAIo J-^J (J«**i ml 

cjL«-otjj <ilj-j^J Ju^-j -^jj <^ 4 (j^a-Sl (^i --w Qjjjj iff U "< '"U Jl nUtJa 

1 1 ^ j ^ J— >o (j_J tj^-jjLllI L'v ^ u LJLl Tr"«tl I ^ ^ r 

(ji — 1 1 **< < <i 1 1 4_^>-j)jJI jl £jj*JI >- i .uj ^jl^ ijJiLafSj » 4 j » i La3 4-t^JL>J JLst^o m^I 



4 + g.< ujLa J£u 1 jl 0 r (j r>"< 3teJ L*^_l3 Jo >l a >^ Cj3 JLd tiJJj 3 1 ' ^JJ? 

("1 a J >rTtr <>l 2Lij|jjJ| J^ol ^ til CjL_i_uIjJ mj! < L fcjbl 3 ^lIILLA . L$J 

: JLiiiVl ljub JJ-p 4Jjfc|jLA 4 *K (jyl^v ^£ Ju 3 . 4_^lj_> ^1 ^ 4 j aj <<■ II 

< ^ mi « — 4— £j ♦((jJca-lI! 4_jU l j-u_j jLa ^IiILjj <Jj — 4 — uu I I a J — ub 

j mi flj oLjilj^l fSlj^l 3>Uo JjL^a ^ C-ls^I cr^ 1 "M 1 
j-j-C, 4 /i j t J^cl^-C j, t u flj 1 4 Lu i^MJcJI JjL-«-A ^Li-ltl < h i^>\ ^Ij-a- 
^1 1 <n C-ta-jJi 4jl_u (jr 3 4_£^j_JlJl I J-cl ^_»J I Lol ( ^ tr> iU 4^j_Tl in »fl 

Jj-JLo ^ jJLl \ — ji_Lj i — ^ J 

I jl VI _ (Um.^iXI ^ 1 jJi^l ^^So V 4_^>Uo JU-Jo-l ^» 

A-oalj^jwVI Cj^Lv mi! I CjLl^jIjJ C 1 mi ^3 « (jj TiWrtA ^L^>-jJj_lJI dljJIj (jL^ 
J^:.. mi 1L 4j^2 JoL-Pj! 4_5>Lc: ->3-^3 lj-C lII^^jI JlII ^ CT j . "tb ^Lb^U 

La J ir Sj-JLuaJI 43^ju!1 o juk ^^ILv <"< m»^Lj _ ^ < illb jJljU ^ol^wVI 

tJ-4-l^tJ 1 4 JLoIoVl (j\ (jVl ^xol^JI £jja ir»f 4_j| 4 nj ft ~ntl j 

J-ua-aJI C c- yfc -L>. Vjc&$ ♦ ^ .i^v w II ^ ^i^l r^j jJI jjl ^^ic ^IjJ j-j-C. j-p Lj 

ilj^l ^1 Jj_*j («^JLj !_«_>. oL^Vl Jal ^Lbf ^ f L.^I 

UjlIc. v Vli : l> -S J lII >» l^jiS jVl ^Vl oi j,.'«J^ L»t • L. uu> 




I jla <jl V! tobjlj f^L^I 03^3 Us ^Vl j ^ ^ys -jj^kiil jLoloVl 

L^jLs 4jt$Ul >^U;li JnUll Ijuila JotlJ CjIjI^u Jl^lo L4JJUJ 4JLiU 

JL_>o Mj j-u-dJ olio 3 J j k 1 1 j ?e g ) a i ( j^5-OJ ^joiJjLfc ^jiljj c dls laSjb 

03 K mij jlII^JI ^jL> ^.jJl 3 jljJLc mi ttl ^jj^ii! ^^^LaJL^VI ^JUJI *Ijj 

t Juj^-<a Te_x_i_u 

t^jl j) ill 4jj| (jVl Cjj_glo jJa 4j1 VI "^j-^Q Lgj I ^ ^ ^ 

ij-u-Jj ^c-A-ilju! ^-j! m -v- (jj* <<\ {fi j f V Mf (j^JLu jIj^VI ^jl tj-Aj i^jlSoJ 

Llj>. j_j_jJ I )) (jj) ' "IjJ * j' ' j V 3 ^-^ L>d> mi ttl (jj-oJI CjI <U i (i j JLo-o 
1 m'*<JJi ^-^J ^J^J^ cr^ (JJ ' " Ij^ Ij-A -iL^J tLiJ^i 1 all 

j-^qV| ^jL ^jLu IUm.j M-jw Jj 1j V LjJul n r Ijl a tl ^ 4 1 "1 < Jl^V Ul^ic 

J^beJMj _ iSj-^ 4lj jit JljLo CjLal Mi"r<VI dJufc jLt_> 4^1 VI 

oJjIuJl <^jf J£LI 4 1 m.;Hj CjIm ->JI ^ 4._>_ra.^l jA^I 4 j-l-JI <j\ VLq-^J 

4 j «Jj j jJI j^-uLlJI ^j-d Ha j>U lj^-j t <^> I^-^jw ^ ^ ><a lLJLLA ^jl VI . LiJjJaj 
p4j<l.AJ JLitsVl ij! /\ 4-l^aI jlSul I JlA ^itj Vj .^jjjJI^JI j-Jjb 



j^oj jluucJI J>^H ^Iij^ t Jfj^LLI aLu (jM^Llj ^jljJI^JL^ ,edJj j-laj jrbtj (jl 

I J Jlu 4j! VI . 4 jlr J j) < ^ ^>J I <. nUj 1 Lgj? cr^- (3^ 3r? Lt-^*" 4 j V mi H 

^yiiuj ^jl-xjj ♦p^_iJL|-^ 4JL^^UI ^3Lj-^ ^ ^ ^ " j i s\ V M i cr ^ j3p <jf Vj 
Lu_ujj^ 3j^j t^iTL V dv^j ^jx. J i^n'tA LgJua JSj LuLj^w ^j-* 

_>l JLjVI JLoloVl (j-a 4.C j^jsc^o <J£ t LuLoIj t 4Jal rt"<H jj^jj . LuLljv. ^^L) 

^1 ^ MLo ( ><J( r.Tl >a Iju^j _ JrtUH JJI5JI ^ 4_Jl^l 2Uij^>Jll ^1 
j-jjL3 ^ I 4J (j-Aiji ^>njlJLjJI ^-u ^ 1 4 j < .1 ( -w. 3(^1 (.1 a dU>o cdj ^..lH 

U^cull ^JLc Jlo JLSj .^jjjJI^Jl 3l^Lt>o ^ ^IjuVl SLSbtxi ^jjl^rtj JLiLsVl 

(X) 

La 4_jLb i4JLst-uD Cojj Jl^ ^ _i U"< 1 1 ^ui } (jlii 4_jl 4 nin^. ^1 dLJIjV! 

4 j tr\ V miU l£>^ (j-^ o' d^-^ ^° ^jy-ix JL^jj L-oJuc ^j-uJjLb 

3^lj^U JL^c-jO ^| ^ 1 unj ^j! ( j^a Jjui .^JLl J^u^ ^j-o I :4_uljjJI 

4 "1 j mV mi ^ > a » ^jJI JnUH 3 . JL>JLI IjLA JLiaj L^ilj i3j^>J! 

% 

4-ajLj 4-> > 1 in] j-juaJtJ AjLSLdl jl 4_j jJ!j Jaj » irt I JL_>o 

■ 



» 4 j r 1 <i"~wVI 4_cjjJ I J" < n 1 (jL> 4j <mthJI (j_a jj-o^L^ (j-a ^j-ujJjS i^IoJLjj 

<jV L£.jIa CjJ^ .<-jL-«j/! *4J (jj£j V jl «4J gjLuJI <j^» (j-t^jill }L£j 

tCiLu^Jlj 4 Tlj»J I (jrij l£J^ **** L)^ Lt^ 9 O"*^ ^-j^^I 1 U^lj . jJ-gJJ (j^ A^-^J 

4j^L!iI1 (jj.djJJLI Jj-ijj » 1 $ j-^La V L^jt (^-c- 4 j o **< I ^ U Vi (jl j-a Loj]^ 

(jl ylalu-uj V lLLjLj) 4^jJlUI 3, Vj^ill (jLa (jj-^jJoaJI jrt j al^- 11 4 t < n <TIj» i<bl 
, 4JjUU oju* <j£Jj ^((jL^oVI JUw <jja *LJI j lJJVI ^ (4jj 4 « nUfl ^ jt"i 
< << <*rn ch* : La&J i4JoiLjLo L^jI LqLxj nil (j>a j-j-uo! _ 4jjj -»Jt m£jLoo 4 j ,, qIL> JI 

. (T) 43M!ill jLUI *V> ^4a^> (jjjJI SjjSJUI JU>]| o' 

<jl ^psj-iil I^Jj Lo jJt 4_LaJLiL<3 1 ^ j'q 4jj i^1L> 4 xgloJl Sljl 1 1\ a (jl t _ y )a t. < i mil 
La! 4_)V < ij it^ill pLc JU i <iV J V (jl 4 U j a Luh >. 4j£Jj ^(jiaj^Q ^-AJL>>t 

1 jufc (j£-Jj .^jj^-ud < ijjtnll (jjSLj (j-dL^JI (j^J : n i nj <jJ Lajj t^rtigj i ii 

(j^SLj Ju9 <4_ua^o c j^o 4j1 A mi ^ Jlc j! jjiajjJLl ^1 A (jL> JLaIL^VI 4jj>j J-aJu m^IjJI 
(jl dll j ^jJLi l^jjJjj .4jI r tl uil <j£. t klifcj jl t-LukJI , Hu«l 4_>l 4_j_a L...I1 
( fc < jj 4 j fl'^JLa *4 1 jU*i t tij V jl tjJLl 4 »jU"n nj La (Jjj>* LLuI> (j o (^Ti V 4 j o"<^H 

. L-a^l jjtil LoLaj j-tu3 Vj t^yJLsKil j-cboJI l-jLu-u! £jC ^^joUI 
jil^l 4jj_jj>. (jja ^jj 4-jjIjjJI 4-l<i j ^iJ 1 (jt -i-ij^ 4_j^L> JJaj 3jj In mi V 1 (j! V! 
^jX. (Sj^rVt LLj| » i uUij (j-u^-o^ j_4-b jj La^j i<Lt£.L*l>.V! 4 j <y7c">J 1 £yz I 

Ji-JuJI ^1 4_u1jjJI c-Jj-j-sJI ^JLjlj <jf i4_jj|jjj| 4_J3^_ftJLl 4 a Al 

CjLal lLJLlA (jl (jjo JUuf^aVt ♦(ijjljj jjlL Cj>L^JL» I ^<tht 4 ^ CrAi) 

3j 4jLLa Lj lL> J ^ mi" < <il (j! (3^-" i4jj-j_>JI m£ jjj 4_uljjJI CjIj <i!nlf 

( fljrtVil t JL^w (j^o J juu La 4^.1 ^1 CjLbI tSuSVI jJlA CjjI (jl L^ ^Jlik 
C-l5j (^ (j\aJ I ajir i "\ ^ j_i_u j^o j^ (j_C J i^i (ill ( jr fl CxJtjuojl Lc£j • LfcjliT (j^a 
(jl-3 t LuljJ (jj^J (jf (J.<C< "VJJ 4 n j n <jl)JL*_j 1 4_uIj_o]| jJ1>. (jl ^_>^Ll^o 
. 4jj_aJW 4JL>. L^J I (j-oLu/t (^lr. (j£o 2LocS^Jlj (j^i-ujjJLlj ^jjjJIjJI 4->Lar ~i f ill 

*jr>L«JI V ^LJL) <GU 4_uljj 4JU. JJiJI I jla ^Ij U 4_il juv! J2j ^Jj 

■ 



^jL <jrd«J! jl>. jt j^Vt Laju£.^ .4j>-Mc ^ doLal ^iJJl ^ J*^^ 

• 4-tl^, L-tlioJI Lft 3^tJ ^JLc ^.AJLuaj 1 JlA ^jLa tt(^ <i j ^£^1^3 
4j^kJI JL>. JJl^j jJ 5_i_J I 4. j ..aJL^Jl (jL ^Lstj ^r-^ ^ L^-S" 
(jjuJa j i ii iftJI ^jfc 4j^>JI jl < hj l_^o)> <(jLs jjLu^j ^Lu Lft-£j ♦ 4 j ml j mi H 

4_jj! jJI SjljVI 4j^>->. UJ ^c_uj LgjSf 4-juui1 j i oil 4j^l>JL) Jh-»-> ^«4_l^2L>J1 
Sjlj^U Llaa. Jj-Ul Lij' (*^->^ -Liilj (j-uSLc jjJifij t4 j i^ V Mitl 

4 o nil I^JLu J^t-ft j-J J-ft Jj-fi du^jjj^j (jr Lj_>» |j <ij "i i ii 4 o ml (J7 £Lj^oI (jJJl (jl \ 

erb^ <jl IjJLa^ i4_Lc Lulji l^-Uj clUjJ l^jlaa. t *LpJl ^JLft 

431m <jV ^jJ^ Ji<9 4Jii Jft"...>Jll ^« .SLojj^J^ L^l^tjVl <ya 4_ij^ 4JjLc 
( * ) 

.^Ij^il ^>JLi ^j^jLft^j^i 4jJ t Jj^mft ^oi. «^i3» Jjuaj 4"lt^» 

\ n~t tj (jl Juj-j ^jfcj td^sJI 4jj1jJ ^Jbj J-C J3-U tjL) 1 l j t « <i (^-Lj^a ^jL^ 

(j^JL^JLj 4 iii OJ f k >- : ! E -^ l£ 4 ^ l-^o IjlAj Sjljl 4_jI 4Ji£. 

^j^. ^jjJLialjLj ^ jJI ^jjj^iiJl jj-ft 4_>»3j 3I ^-^3 ^ 1 * Ij^Aj . 4-Jj j 1 ii 1 1 ^Ijju! 

O^Jjo 0>^* (jr^ 1 3-*^ ^ji-J t^^aijJLl ^ jr 3Lj_>J1 ciLij^L JlS Juu 1 nn >1 

jj-u (JO* (j 1 >i t, 1 ^-J-C lLLj-mJI 4 1 a nj Lft oJfc IjLAj .&jj-u Lft 4J ^JLl^t-ft nmf 
(j^Dj-ft (jj-^a J 1 n j ^jjjJl JU1 clJaJLa Jys Ju^la J£ 4 I t aj Lft I JlA^ ♦ 4-Iul j 
LS-jw 4 1 ■ n j Lft 1 JLAj Jj 0^ < ill ^yLaLv J'ljlitj ^jqL^j! JUC jJjl^ j^jLaJJI 
.4l*_fl Lft J t a) 4Jju>. ^ jJI oJk 4_<ljjuu3 q\ Jj) Lo JlIc 4__i_uj JlII tLiJs JnUH 
^cJLaJLl (jji I >^La L^l^JLAl 4jj1^L ^ jLjlj LoJLic LLa JljwI 4 It flj Lo 1 JlA 
IjlAj . LojJlj (JjLc ^ylr 4_jJL>JI i n.i uLiLJ 4-Jjj.nio j (jr aL jjl ^ i i < j LoL) r nrt (11 
^Lajjl 4_aJ jj_i 11 ft 4_xcLo_j->-V1 (-da^JaJ! ^ lr ^ iil j ^ jJI ^-i-tjlj mil 4 It nj La jjfc 

j^Jj LjjlJ^ jL-cu^Vi Jjwj 41^ La ajk Iju^ .(3LLHI ^j^kI ^ 4^j^*J1 J-u-* 




jJI y\ Mill L_-jL£l 4ljL_U Lo Jjfc l-L<fcj . JLjLjJ! 0 h » J ^jJI ^Jb jJ^X^i mi U (jl 

olj-jJw (j^a C<tjiiQ JL3 Sj jinfi l_4_vLu_» 4j <^> V Mt (j j < fit^ j ntfijt q\ JjLstJ LoJlLc 

j£» ^y-J JL>- . jJLL-JI ^ 3_J>0 J J MM ( <|J Jjj. j£ 4l»rtJ Lo JJb I jLAj . Ifllj^ MM <j^j__J 

Lul jJLiJ^ .(>-4_4J J J t < i«J L^-^j! J_TtJ ^-ic 4 j o ~i I I Jul jLu_C I <? JJfc ^ 4_lL_v 

JjLuU LuLscjI j h st 1 j £aj Lojjj iSj^Jl 3-ilj}U <jj^ Lv° 

La 4jL3jjl__j JjJ__a^ *j-Uj ♦ f-(jr^ (^-^h 1 LoJfcj JiaJ L^jLiS i( j^jLaJl jjjuj 
j> j i *~) jj-ae-o j-A JpV j-^tj ^ If c_aj 1 ^ ^ 1 1 <jl VI iJpV Lr l £ - 1 ^ ** J f^- 1 

Jl-lMj J->*J J^J • £j-tl 4 j mi C--*-_>! L ^j}\ 2jj-£JI ol j<w*>JI <j_l 

!>L£ . 1 flir grtJaj (,f a j if 4_I_>J| i>juk ^ g^Ll^ t 4_ulj J. r l_4-l ^1 
.^■gj^ill ^vjtS n ^Jj^r"< < l£1^"< m.i.U (j.fi^H lLJL^jjI (__)Li_- OJ&*£ t^jrjJLs*-!! 

j rtltj L» <. ijJUJLa . \j J^Ll ^ ^jJ^Vl Jill ^ 

0? VI .^1 jjUJI o& o& Vjj 

3j^>. 3jIjJ -*3-^j o-*^ ^-J t^j^t ill 

4j r 1 <i"<^l 5Liflljjo lLILLaj . JjLc 4Jj jJU-^j (juJ ^lld ^ Lc^j tc->JI^ 
4lj<>inH ^ cAh" (jl ^ jLpJI LH <jl i-.j-^J i3j^>Jl SjljVI Ux3 jjl. 4UI 

♦ 4 nU^II J& jt 

(jl_> 4jjjU"i II Lijw^Jj-iaJl CT a jjjjjLxJI vLo-U. II ( j-jo ^jajjuJ! Ij-j^I ^-Ljtj 

L<j ^ <• <n Jl^w^j 4jI (^1 - 4_*Lc 4j^_tiuj S^j^x. j j 4 jn.\ II 3jU-JL*J1 
c_>l r^irVl ^1 olr jl>J J^) -<^^L j! 4JUL ^Uj^U ol m ^11 ^ SLdj^^o 
jcJLI ^Djo-taJa cU jJ 4_t-uj^Lo 4 1 ( (i a 4j 1 f.^r 3jL>.j JL>.J JLB 4_j| ^^Ibv 
tla^ .Xjljj t^UjJLLlI (ji_LflJ.ll UoLluJ j-j-C Ij I L^.te-^ ^a^l (jj^J 4 4-i-C. jLtoJ I 

(jjfx-jV JL_3j — uaJI (j-a-UI ^—x_o ^l>>! L>^*^ Cr-* J^^LII J—3-1 ^JL-llI 
Jfi (jL> ^c-C jJJ oLfllj->Jij ^j^jj-C. (jLoj^ ^Lv J-La 4_ujjJl S^jjJjl 



J_5tJ ^yLc ^ Liu J 4 " Mi^ Lo-N- C_»I^JUO Lo i Lj^jIj-C. ^jjC J A MitJ 

VI .c_»Ijjlo ^LUL iLuL-ijJo l^ol ^IjLq <dJL <jU_>VI 5^ t 4^jLLo 4_i3 

J^SLq-J J^J-**^ L^ 5 *- 1 ^ ^?>^W Q- 11 ^* 1 Luj-fl <i-Uj J^Q^ . ^j-ajJ 
^*JLc 4 « j < <ij ^ufcj L^jLj Sj^kJI 3jIjVI o^iJ^ 3^J^-^ ( ^ 1 ^ J »<(4-j1c 4J-Aj_JI 
JfLa i(jryJ^_>J.1 ^^A^JjI-^l ^jj Jj « Lb 4-u-oL>Jl L /t JaljJ JjI^u (jj-^ ^J-^ 
4 jj-oVI oiiUb i _ y J3 Inn tl £jjLitj 1 a J >r LuLj ^1 >. ^j^jvLsej jj—ojj3 Cj^jjj 
SjIjVI ^LLu ^ o iiijj . j^JLxj-^o < nj^l <Gt j J >• ^3 j-fc "fcJI I Jl-A (jL-S 

4 j t] 2djl>->Q jjLSLoVI ^ Jjlj^j ^ mi i !l 4_JUuij ^Li-L^J)) L^jL 

Ct \~) ^O-Aj L^jL 3j-^>Jl djIjVl 1 "ijj 4__t3l£JI ^..o mJJ .((CjL_l3^Lj>.V| 

g-^y < w ^-4^^ 3>->Ji SjljVl ^l^-jssj) ^jyJftJ c-bj) f ii l^l 1 1 0 i nj^ .^JLl LJL>.lj 
I ( U_-yj L j j j IjL-ptjl UjJlI ^jl 3 Jl_u^ _ ^j^JwVI jljJsVl J.<r 4j I j^yzj J flJ 




> " ni i r-> j ) * 01 j^-I I <-« ni^lj La JUr: ^Jj I ^jLaJ I j^JlLJj »<L3jLdll olx^l J>->* 
4LIJ3 j-uL j-jLu i gj <l>JU>o <jl o^Uj 4j^j! Jill Sjlj jX\ 4jJ t*il1 CjI j 4^ajhUl j 

<jL£ jl^j . chaos (jilj— £JI 4j^ IVi ^1 c< >J j j<n "tl /y* gjJll I jla j-jJuu 

_ j-j-x> (jL£ Oj-A CjI J . Lfcjlii 4j jJs] jJl j^oVl 4 L^-JJ Jj-^J Jjl (JJ^Ij)-lJJI 

J^oLjJ J ill f ^jjoLUI pjh til ^-tilJj^flJI i _ T -LbLpl 4<juj}LV (^J JM) O J < <) 

CjL^jvj ^Luaj! ^j-aj <j| 4J&La! i^jJa-u ^ JiL_jJL ^jr^lV a ^yA^S 4jI JLoB 4jj_*VI 
fjWi mj Vlii^ oLi 4jI (Jj^S/I jt - J., 5" mlL yxZl\ 4lSLoV t <jj£]| <y3 5jj J£ 
<jL Jjill £>VI JuL«Jl ^AJ .lillj C-U^i ^ J^U^ Jl>-I 4JSL1 a. ijJjjSlLuiJll t— k^ju <jl 

(jjS IjljLO*! LllLiA jf C^HLJ 6±> i^jjJl O-»0 ^J)-| roll ^jjc ^A^-J 4jL^V^I 

JjuilLj lH>^H fr^^^H 3 (j^ 1>^^ JLj^flJ Lo (jjiJ IjLA (j^Jj .4_u^J^_iJ jJjLjL 
jj^sjj JL>-I Vj *4j (jlj-fcj (^1^1 ^joj! j nt,L JLX^U t j j j $ JU>. ^Jl 4 JU->* 4 n j '^>^3 
^JLC I JU-4 1 ^ 0 j rtj 4-JI o^l j-jl^j ^ji^- Ji^JJU i5j->JI LljjIjL (jluuJ Lftj5 iUjL) Lj-L>. 
^yja JjuaAJI I JLA 4jIj^ Cjj^B LaJU£. Ljtfl : 4j>. I j-uai UjLjj-uI j^JuJj .^jojjjI^J ^-iJI 

^Jl t L^-_i^ u^^LstJ ^^y^ .(jjj^LtiU 4 imi I Li Joiajal 4_>L>.I ^jil j-tiJI 4j^iaj 

C >Lajl^> ifl 4 ji^j t^LpI 1^ ( t%\ Vjo£ 4 4_ui)l^_tfuJI c-iLajln ttl^ 44_3jLuall ^lr JL4juuV 

J^tsl <— jJ ^^ILv 4jLi (^jLlj 4j^lkl]| q\ (jr l^. 4 4-ul j nir Oj-u-Jj SjJutxi 

LfcljL_^l 4_42il_>vll CJ>L*JI L^J Jcl Tt ^j! ^J^OJ ^ylll 4-2jjJa]| en int clilj^ 

^ J_«_a jjJj 1 g,r<r cdJ 44 j MiKt'iVI 4JL0 frj^w ^Ja ^11 j J» <ii L^ji 

LjLi_i-4j| i 3j j t i^tl CjIj—uLoJI (jLfl l-M^j J-*-^-M ^1 Juul U^J^Jo 



Ij— ill 

v j-<0 4J*Lv <J£ LuSLa^d :tLiL>.LaJ 4 Mil Ml ^Llu JoJkJ ((Cj^K hmU 4 < < fr»J 1 JaJalcJll 

j i nil (j^l <ij V (j^J * L-Ajl in jl Cjlj <L-uaJ^_aJ1 Jo j) U/>J La j i u II ^Jufc 

t< fiji^ll (jyjQ Lcv« J^jI »1 "i Mill UJ^J i ii 3->Jl (jl c_3j-ju tj^t-t^ <4 jJI JxjusLfllJLj 
.^bll JsMJll JU£. ^jj i i ulu i ii jJlJI ^jlfi I j| La <-9jJU <jl ^jk"'"" V LU&Jj 
/yj J^IAJ <j| ' -J itl t irtlLSS i^j-ajLua_>JI J JUl> (JJ J9 (Jj in y 1 1 dJ^I < nil dJjLluJJ 

... lj— ^JLfcj i>> It 4jL?b_j_<-uVI ^-J <jl <LcSL<u IjUfcj tC_jLu_j>JI j i j t*i 

JjLfl 4_£Jj ^ fill ^jJU j .nil J-iLs ^. j f (Jj^ii-Jl uiljiuJI ^Lfl tCr JLlJLjj 
*Lul ^ 4 k->J ^1 ^ ^tVi nil (jiLfl I . Jj^IaJI ^jJLl ^^k. Lcj_a_£ j i Till 

J J St JJ (jy^Jl) (JIlrtUH 4JL^ 3? ^^LLlJK Lu)^W <1xO^OJ m£ jJI) £^J>JL) ^yU-ul Ml «k| 

(jL_j j-^-T ;j^> V mi fl. 1 3CUJ jlj-^ 3? i(<LtjK^L>. JjuI^X. Jj-d 4j j ia>. V La>J Lul/lj-u* 
t j j )*i 1 1 JjLs ^J^jI^j JjL3tj 4_xjv^L^3 4_ul^3 JjoI^x. (jrtJ Ji-Lilll IjLAj 

. Kll ^jla La S^_?tiJI ^yJa 4j^->J1 j-j^jj .^l^JLI j^ju 4_I£L1j 

3^j-^"<11 ^1 J-L^aj U"nn'» \'t \ < \\y i4_yjJL>Jl ^a jl Ijul 1 < ^ <1J V 

Lie Jl . 3j_>- j ir 5j-j>* CjI .l»."l> _ 4 fr < j < ^jJ^I^ 4 >jU Cj L j a " ^ ^jrU 

(jr^ (jr*-^ O"^ Lr^ ^ivH^W L> u ^ tj ^ 4_tutill aJJb ijy 3 j^j„<tj mi (jlj 

CjL£j-^>JI ^ -<1l tJl.j ^3 <Lr >aLoS/l ^I^^kJI fdjJI ^ La ^jlSLo 

^j-C VjjJ ufaC 03^J <4_>sL«J1 4-aioJJLl aJJt Jj^kj-o <(4j J 

Jl ft 
(jC C.lLu , litj .5jl jVI (jJ ^ ■ UJ oi^-^ ^>-^ li^jl cr^l 

JjLj ^LlL^I (jr fl Ln'v L-oj ^^yjjl JL^^Jll 4_i_oj i^^llj j Cj£jj>. (jrljl (jy^ C-tj i nil 

4j^£L3 4j^^o J >-a^o Jl)j V 4_1^ 1 JlA <j\ < iXV LlA ^jL^ut) L;r Lo J^a-^L 
CxjL^ (j! 4 n j rt .(4 j n j 5 4jj^>o (j-n-Jj t j-^j) <^ J m> ^^JLl 1 ^ ^jJo 

<JiUj ^^yia^Lu Lo>j|j :4j^-jv 4_q ^ qj 1 La ^^-SLtJ ^yjJI U7 -A) Cm n j,1 * 4— xjJL_*_xj 
. j->-l (j^ifcJu 4_LdL_u^j ^-jL>JI ^j-^ C i.^Tl^o a£j->JI 



^ i r u mi ajj ^^x^jI <Nj t v Lj>-^-^ LI m r ^Lc I jJ» 
(jrub LibJut£. Jj-ill u t j < j (jl£J t4_lc ^yj^wl j-j>.T I tr\ V A ^jV 

ojSLu .ab t^jVI <-dJj cJLtfl ^^^-ul jJ ♦ La^ < nl >n"tl V 

olXJb (jLs i (jr ia^ <<-Vi 1 < < U a cdJ j £>3 LfJllA (J^oSLi (jl (jfLaJll (j-0 

• <(dJL& j !n i 1 1 ^ j^aVb l$J 4^>Lc V 4_S_ti>Ji 

i ULxlj ^tjiUH 4jlxoj Jl9 SjJLiII oJLAa, . 4 j n ill 

t 4jjjx ^ j^JU <jl *j-*U <— ),\ ttj of Ijlj ...4 jrtjCi ajJL* L^jV 
*4 i n n'l jjfc 4_iic (j^j La jjj^J V 4jj_ij 4_jl3 Ju <jl J < n <\ j 

♦ « jjfc 4_ilc ji^J La ^yjUJll JLxLj <j_5^ ^^IlII 4jLllx 4jl3JU <jl jl 
^jjjoJj 4_j 4-udL>JI 4" j »j £y£ ^jJLl ^_i_tJ <j1 4jj»^J| (J-a^j 

jn> i*<) 

^jjijJj LIjIjJ Cy* iSj-Z-* ^stUij (jl (jjl J-ua^VI <j-a u^^j i nfr t^luaJu Lo 

CjLLlj>J1 ( ^ Ju>- Lo (jj . j-j>.T jn> m> <uj I ^j^Loj Jljj^ j^tj ^JLc 

Jjk . 4_t>.jL>. J-joI^C lj ui J IJIjjjv jjl Jl-o3 JL-lo 4j jm>M La ^£^4-9 1 j-^J 

SjljMJ tjr^>. ^>^>-J Sj^Loj L^jLa j r l?- u| ^ l-^j .till tlljju ^jLUI jJw I 
jjflj^a JJ j . .i 4jV i4^jLLa ^1 3jj>J1 Jjlj^U Jj^J ^ i)^t ^ 

. <L_jJJ Jj_ju3jJ! OJLh-^^^ ^jUl i.ijV ( t '>j t LLa jji^l jJI LlSjL-u jJ m ^ 
4_j3 ttiU j ^j^a VjJ i JUkjj Lqjlj i I J-^J JlxIj (J*^ V 4jLa t^iUTLj 

4_jjjj—a_j < ~ 1 0 3 4 L^La-^Lj 4_j j i'i) 4 j ttr> : 4jL^j V L^a ^Jl 4-£.jjj 
l_La Ju>.l j J£a il-La JUvlj JSIj 4 t tr>j) <n -^kJI 4-^Liw ^^Aj t LljLaj^oj_«j^^ 



L^-jf 4 i <\lr tixrtj 4-3 jj jl JLJLa ^1 ujLj^ ^1 jljui-oj Juc <UI Jlj>J»j • < *-^j 
JUJL1 ljLA <y5 ^1 J*JU$ .(I JLA Lr Ll L^jI clU j 3 .In m^) 4_iJL> ^xuj 

Jtu <ji (>j >-hSJ 1 ^jlc J j ,.. ^ , " i .uj jl5Li <ut .43^-1^ ^ jJLj tLJjJI ^ jjlc 

L:r a_jJlj *Lul ^ CjJljwj JLflj »0^>-^^^ cllLaftjLj JLu>. £>LLI ^juo j^I 3JI 

. C_i La j) 1 1 1 \ CjK 1 nf ^J-* I 
LlL-i-u^" cdLo jj)"<^jrt ! cr^- L-fljl toll ^pyi mfl JjJa^l Jl_>-^j 

^yAj OMIM aj? ^-j-uLj — fcj 4J Jj "i a V — a j-Aj ujJ^ 4 *\ 1 ui Ly A£. 

http://www.ncbi.nlm.nih.gov/omim/ 

<"( 0 m>j mi) cA>- J^*'>~ >0 1 6 J ^ 4lrt"< <<i a 4^wj^_Ls I q q t jj ^-Aj 

(^Aj — jJL ^UaJljl (jr 3 tillj (JjjJl_>»j ^uj_j 4 4jLjuL1j CO Ju>. jl 4_aj9j^o 4 Uj^_>» 
c-ija 4 <i m i ^^k: j»»J jLlc* J-^>* LiJLuk . tfc) ^j-Sj ^ (Jjt^-uJ 



lJSj-xj Lo VI" lj oLsliaj)) 4_j_3 j <J_tj|^_i_ul ^jLoj-jl j l^t<i 4^aLjai 
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ijr&J L-fljl.. t . olt CjI Via iU n fl *J c-uj < Kj m i ^^lc j-^ljll <j! VI 

SbLlojJI {jj* j—juSJ I tiJU^-fl : 4 j * 1 r> AfljLaj it <v (J3^3 £>1 4->JI_-u^ 0 mi ,jl 

:<-»L£J1 i Juab ^yS l^LojliuQ cJjL>. ^1 < a r 1 <>>j ^jJI j^oVl <4_uIj^J1 

Tom Strachan and Andrew Readis Human molecular genetics (Bios 
Scuebtufic Publishers, 1996), Robert Weaver and Philip Hedrick,s Basic 
genetics (William C. Brown, 1995), David Micklos and Greg Freyer,s 
DNA science (Cold Spring Harbor Laboratory Press, 1990) and Benjamin 
Lewin,s VI (Oxford University Press, 1997). 

As for more popular books about the genome in general, I recommend 
Christopher Will's Exons, introns and talking genes (Oxford University 
Press, 199 1), Walter Bodmer and Robin McKie,s The book of man (Little, 



Brown, 1994) and Steve Jonesis The language of the genes (Harper 
Collins, 1993). Also Tom Strachan's The human genome (Bios, 1992). All 
of these are inevitably showing their, though. 

In each chapter of this book, I have usually relied on one or two main 
sources, plus a variety of individual scientific papers. The notes that 
follow are intended to direct the interested reader, who wishes to follow 
up the subjects, to these sources. 



The idea that the gene and indeed life itself consists of digital 
information is found in Richard Dawkin,s River out of Eden (Weidenfeld 
and Nicolson, 1995) and in Jeremy Campbellfs Grammatical man (Allen 
Lane, 1983). An excellent account of the debates that still rage about the 
origin of life is found in Paul Davies's The fifth miracle (Penguin, 1998). 
For more detailed information on the RNA word, see Gesteland, R. F. and 
Atkins, J. F. (eds) (1993). The RNA world. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York. 

1. Darwin, E. (1794). Zoonomia: or the laws of organic life. Vol. II, p.244. 
Third edition (1801). J. Johnson, London. 

2. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

3. Schrodinger, E. (1967). What is life? Mind and matter. Cambridge 
University Press, Cambridge. 

4. Quoted in Judson, H. F. (1979). The eighth day of creation. Jonathan. 
Cape. London. 
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5. Hodges , A. (1997). Turing. Phoenix, London. 

6. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

7. Joyce, G. F. (1989). RNA evolution and the origins of life. Nature 338: 
217-24; Unrau P. J. and Bartel, D. P. (1998). RNA-catalysed nucleotide 
synthesis. Nature 395: 260-63. 

8. Gesteland, R. F. and Atkins, J. F. (eds). The RNA world. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New York. 

9. Gold, T. (1992). The deep, hot biosphere. Proceedings of the National 
Academy of Sciences of the USA 89: 6045-49; Gold, T. (1997). An 
unexplored habitat for life in the universe? American Scientist 
85:408-11. 

10. Woese, C (1998). The universal ancestor. Proceedings of the National 
Academy of Sciences of the USA 95: 6854-9. 

11. Poole, A. M., Jeffares, D.C and Penny, D. (1998). The path from the RNA 
world. Journal of Molecular Evolution 46: 1-17; Jeffares, D. C, Poole, A. M. 
and Penny, D. (1998). Relics from the RNA world. Journal of Molecular 
Evolution 46: 18-36. 



The story of human evolution from an ape ancestor has been told and 
retold many times. Good recent accounts include: N. T. Boaz's Eco homo 
(Basic Books, 1997), Alan Walker and Pat Shipman,s The wisdom of 
bones (Phoenix, 1996), Richard Leakey and Roger Lewin's Origins 
reconsidered (Little, Brown, 1992) and Don Johanson and Blake Edgar,s 
magnificently illustrated From Lucy to language (Weidenfeld and 
Nicolson, 1996). 





1. Kottler, M. J. (1974). From 48 to 46: cytological technique, 
preconception, and the counting of human chromosomes. Bulletin of the 
History of Medicine 48: 465-502. 

2. Young, J. Z. (1950). The life of vertebrates. Oxford University Press, 
Oxford. 

3. Arnason, U. Gullberg, A. and Janke, A. (1998). Molecular timing of 
primate divergences as estimated by two non-primate calibration points 
Journal of Molecular Evolution 47: 718-27. 

4. Huxley, T. H. (1863/1901). Man,s place in nature and other 
anthropological essays, p. 153. Macmillan, London. 

5. Rogers, A, and Jorde, R. B. (1995). Genetic evidence and modern human 
origins. Human Biology 67: 1-36. 

6. Boaz, N. T. (1997). Eco homo. Basic Books, New York. 

7. Walker, A. and Shipman, P. (19%). The wisdom of bones. Phoenix, London. 

8. Ridley, M. (1996). The origins of virtue. Viking, London. 



There are many accounts of the history of genetics, of which the best is 
Horace Judson,s The eighth day of creation (Jonathan Cape, London, 1979; 
reprinted by Penguin, 1995). A good account of Mendel's life is found in a 
novel by Simon Mawer: Mendel,s dwarf (Doubleday, 1997). 
1. Beam, A. G. and Miller, E. D. (1979). Archibald Garrod and the 
development of the concept of inborn errors of metabolism. Bulletin of the 
History of Medicine 53: 315-28; Childs, B. (1970). Sir Archibald Garrod' s 
conception of chemical individuality: a modern appreciation. New England 
Journal of Medicine 282: 71-7; Garrod, A. (1909). Inborn errors of 
metabolism. Oxford University Press, Oxford. 
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2. Mendel, G. (1865). Versuche uber Pflanzen-Hybriden. Verhandlungen 
des naturforschenden Vereines in Brunn 4: 3-47. English translation 
published in the Journal of the Royal Horticultural Society, Vol. 26 ( 1 90 1 ). 

3. Quoted in Fisher, R. A. (1930). The genetical theory of natural selection. 
Oxford University Press, Oxford. 

4. Bateson, W. (1909). Mendel,s principles of heredity. Cambridge 
University Press, Cambridge. 

5. Miescher is quoted in Bodmer. W. and McKie, R. (1994). The book of 
man. Little, Brown, London. 

6. Dawkins, R. (1995). River our of Eden. Weidenfeld and Nicolson, London. 

7. Hayes, B. (1998). The invention of the genetic code. American Scientist 



8. Scazzocchio, C. (1997). Alkaptonuria: from humans to moulds and back. 
Trends in Genetics 13: 125-7; Fernandez-Canon, J. M. and Penalva, M. A. 
(1995). Homogentisate dioxygenase gene cloned in Aspergillus. 
Proceedings of the National of Sciences of the USA 92: 9132-6. 



For those concerned about inherited disorders such as Huntington's 
disease, the writings of Nancy and Alice Wexler, detailed in the notes 
below, are essential reading. Stephen Thomas's Genetic risk (Pelican, 
1986) is a very accessible guide. 

1. Thomas, S, (1986). Genetic risk. Pelican, London. 

2. Gusella, J. F., McNeil, S., Persichetti,F., Srinidhi, J., Novelletto, A., Bird, 
E., Faber, P., Vonsattel, J.-P., Myers, R. H. and MacDonald, M. E. (1996). 
Huntington's disease. Cold Spring Harbor Symposia on Quantitative Biology 



86: 8-14. 




61:615-26. 
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3. Huntington, G. (1872). On chorea. Medical and Surgical Reporter 26 : 317-21. 

4. Wexler, N. (1992). Clairvoyance and caution: repercussions from the 
Human Genome Project. In The code of codes (ed. D. Kevles and L. 
Hood), pp. 21 1-43. Harvard University Press. 

5. Huntington,s Disease Collaborative Research Group (1993). A novel 
gene containing a trinucleotide repeat that is expanded and unstable on 
Huntigton's disease chromosones. Cell 72: 971-82. 

6. Goldberg, Y. P. et al. (1996). Cleavage of huntingtin by apopain, a 
proapoptotic cysteine protease, is modulated by the polyglutamine tract. 
Nature Genetics 13: 442-9; DiFiglia, M, Sapp, E., Chase, K. O., Davies, S. 
W., Bates, G. P., Vonsattel, J. P. and Aronin, N. (1997). Aggregation of 
huntingtin in neuronal intranuclear inclusions and dystrophic neurites in brain. 
Science 277:1990-93. 

7. Kakiuza, A. (1998). Protein precipitation: a common etiology in 
neurode-generative disorders? Trends in genetics 14:398-402. 

8. Bat, O. Kimmel, M. and Axelrod, D. E. (1997). Computer simulation of 
expansions of DNA triplet repeats in the fragile-X syndrome and 
Huntington's disease. Journal of Theoretical Biology 188: 53-67. 

9. Schweitzer, J. K. and Livingston, D. M. (1997). Destabilisation of CAG 
trinucleotide repeat tracts by mismatch repair mutations in yeast. Human 
Molecular Genetics 6: 349-55. 

10. Mangiarini, L. (1997). Instability of highly expanded CAG repeats in 
mice transgenic for the Hunlington,s disease mutation. Nature Genetics 
15:197-200; Bates, G. P., Mangiarini, L. Mahal, A. and Davies, S. W. 
(1997). Transgenic models of Huntington's disease. Human Molecular 
Genetics 6: 1633-7. 

11. Chong, S. S. et al. (1997). Contribution of DNA sequence and CAG 




size to mutation frequences of intermediate alleles for Huntington's 
disease: evidence from single sperm analyses. Human Molecular Genetics 
6: 301-10. 

12. Wexler, N. S. (1992). The Tiresias complex: Huntington, s disease as a 
paradigm of testing for late-onset disorders. FASEB Journal 6:2820-25. 

1 3. Wexler, A. (1995). Mapping fate. University of California Press, Los Angeles. 



One of the best books about gene hunting is William Cookson,s The gene 
hunters: adventures in genome jungle (Aurum Press, 1994). Cookson is one of 
my main sources of information on asthma genes. 

1. Hamilton, G. (1998). Let them eat dirt. New Scientist, 18 July 1998: 26-31 ; 
Rook, G. A. W. and Stanford, J. L. (1998). Give us this day our daily germs. 
Immunology Today 19: 113-16, 

2. Cookson, W. (1994). The gene hunters: adventures in the genome jungle. 
Aurum Press, London. 

3. Marsh, D. G. et al. ( 1 994). Linkage analysis of EL4 and other chromosome 5q3 1 . 1 
markers and total serum immunoglobulin-E concentrations. Science 264: 1 152-6. 

4. Martinez, F. D. et al. (1997). Association between genetic polymorphism 
of the beta- 2- adrenoceptor and response to albuterol in children with or 
without a history of wheezing. Journal of Clinical Investigation 100: 3184-8. 



The story of Robert Plomin,s search for genes that influence intelligence 
will be told in a forthcoming book by Rosalind Arden. Plomin's textbook on 
Behavioral genetics is an especially readable introduction to the field (third 
edition, W. H. Freeman, 1997). Stephen Jay Gould,s Mismeasure of man 






(Norton, 1981) is a good account of the early history of eugenics and IQ. 
Lawrence Wright,s Twins: genes, environment and the mystery of identity 
(Weidenfeld Nicolson, 1997) is a delightful read. 

1. Chorney, M. J., Chorney, K., Seese, N., Owen M. J., Daniels, J., 
McGuffin, P., Thompson, L. A., Dettcrman, D. K., Benbow, C., Lubinski, 
D., Eley, T. and Plomin, R. (1998). A quantitative trait locus associated 
with cognitive ability in children. Psychological Science 9: 1-8. 

2. Galton, F. (1883). Inquiries into human faculty. Macmillan, London. 

3. Goddard, H. H. (1920) quoted in Gould, S. J. ( 198 1 ). The mismeasure of 
man. Norton, New York. 

4. Neisser, U. el aJ. (1996). Intelligence: knowns and unknowns. American 
Psychologist 51: 77-10 L 

5. Philpott, M. (1996). Genetic determinism. In Tarn. H. (ed.), Punishment, 
excuses and moral development, Avebury, Aldcrshol. 

6. Wright, L. (1997). Twins: genes, environment and the mystery of 
identity. Weidenfeld and Nicolson, London. 

7. Scarr, S. (1992). Developmental theories for the 1990s: development and 
individual differences. Child 1 )cvclopmenl 63: 1-19. 

8. Daniels, M. Devlin, B. and Roeder, K. (1997). Of genes and 1Q. In 
Devlin, B. Fienberg, S. L., Uesnick, 1). P. and Roeder, K. (eds), 
Intelligence, genes and success. Copernicus, New York. 

9. Herrnstein, R. J. and Murray, (\ ( 1994). The bell curve. The Free Press, 
New York. 

10. Haier, R. el al. (1992). Intelligence and changes in regional cerbral 
glucose metabolic rate following learning. Intelligence 16:415-26. 

1 1. Gould, S. J. (198 1 ). The mismeasure of man. Norton, New York. 

12. Furlow, F. B. Armijo-IVewiit, T., Gangestead, S. W. and Thornhill, R. 




(1997). Fluctuating asymmetry and psychometric intellgence. Proceedings 
of the Royal Society of London, Series B 264:823-9. 
13. Neisser, U, (1997). Rising scores on intelligence tests. American 
Scientist 85:440-46. 



Evolutionary psychology, the theme of this chapter, is explored in several 
books, including Jerome Barkow, Leda Cosmides and John Toob,s The 
adapted mind (Oxford University Pressm 1992), Robert Wright,s The moral 
animal (Pantheon, 1994), Steven Pinker,s How the mind works (Penguin, 
1998) and my own The red queen (Viking, 1993). The origin of human 
language is explored in Steven Pinker,s The language instinct (Penguin, 1994) 
and Terence Deacon,s The symbolic species (Penguin, 1997). 

1. For the death of Freudianism: Wolf, T. (1997). Sorry but your soul 
just died. The Independent on Sunday, 2 February 1997. For the death of 
Meadism: Freeman, D. (1983). Margaret Mead and Samoa: the making 
and unmaking of an anthropological myth. Harvard University Press, 
Cambridge, MA; Freeman, D. (1997). Frans Boas and eThe flower of 
heaven,. Penguin, London. For the death of behaviourism: Harlow, H. 
F., Harlow, M. K. and Suomi, S. J. (1971). From thought to therapy: 
lessons from a primate laboratory. American Scientist 59: 538-49. 

2. Pinker, S. (1994). The language instinct: the new science of Language 
and mind. Penguin, London. 

3. Dale, P. S. Simonoff, E., Bishop, D. V. M., Eley. T. C, Oliver, B., Price, T. 
S., Purcell, S., Stevenson J. and Plomin, R. (1998). Genetic influence on 
language delay in two-year-old children Nature Neuroscience 1:324-8; Paulesu, 
E. and Mehler, J. (1998). Right on in sign language. Nature 392: 23304. 
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4. Carter, R. (1998). Mapping the mind. Weidenfeld and Nicolson, London. 

5. Bishop, D. V. M., North, T. and Donlan, C, (1995). Genetic basis of 
specific language impairment: evidence from a twin study. Developmental 
Medicine and Child Neurology 37:56-71 . 

6. Fisher, S. E., Vargha-Khadem, F., Watkins, K. E., Monaco, A. P. and 
Pembrey, M. E. (1998). Localisation of a gene implicated in a severe speech and 
language disorder. Nature Genetics 18:1 68-70. 

7. Gopnik, M. (1990). Feature-blind grammar and dysphasia. Nature 344: 715. 

8. Fletcher, P. (1990). Speech and language deficits. Nature 346:226; 
Vargha-Khadem, and Passingham, R. K. (1990). Speech and language deficits 
Nature 3465: 226. 

9. Gopnik, M., Dalakis, J., Fukuda, S. K., Fukuda, S. and Kehayia, E. (1996). 
Genetic language impairment: unruly grammars. In Runciman, W. G., Maynard 
Smith, J. and Dunbar, R. I. M. (eels). Evolution of social behaviour patterns in 
primates and man, pp, 223-49. Oxford University Press, Oxford; Gopnik, M. 
(ed.) (1997). The inheritance and innateness of grammars. Oxford; University 
Press, Oxford. 

10. Gopnik, M. and Goad, H. ( 1997). What underlies inflectional error patterns 
in genetic dysphasia? Journal of Neurolinguisties 10:109-38; Gopnik, M. 
(1999). Familial language impairment: more English evidence. Folia Phonetica 
et Logopaedia 51: in press. Myrna (iopnikk, e-mail correspondence with the 
author,1998. 

11. Associated Press, 8 May 1997; Pinker, S. 0994). The language instinct: the 
new science of language and mind. Penguin, London. 

12. Mineka, S. and Cook, M (1993). Mechanisms involved in the observational 
conditioning of fear. Journal of Experimental Psychology, General 122: 23-38. 

13. Dawkins, R. (1986). The blind watchmaker. Longman, Essex. 



The best place to find out more about intragenomic conflict is in Michael 
Majerus, Bill Amos and Gregory Hurst,s textbook Evolution: the four billion 
year war (Longman, 1996) and W. D. Hamilton,s Narrow roads of gene land 
(W. H. Freeman, 1995). For the studies that led to the conclusion thai 
homosexuality was partly genetic, see Dean Hamer and Peter Cope I and, s 
The science of desire (Simon and Schuster, 1995) and Chandler Burr,s A 
separate creation: how biology makes us gay (Bantam Press, 1996). 

1. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
diversity in natural population. Philosophical Transactions of the Royal 
Society of London, Series B 353: 177-86. 

2. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

3. Majerus, M., Amos, W. and Hurst. G. (1996). Evolution: the four billion 
year war. Longman, Essex. 

4. Swain. A. Narvaez, V., Burgoyne, P., Camerino, G. and Lovell-Badge, R. (1998). 
DaxI antagonises sry action in mammalian sex determination. Nature 391 :76 1 -7 . 

5. Hamilton, W. D. (1967). Extraordinarysex ratios. Science 156:477-88. 

6. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
diversity in natural populations. Philosophical Transactions of the Royal 
Society of London, Series B 353: 177-86. 

7. Rice, W. R. (1992). Sexually antagonistic genes: experimental evidence. 
Science 256:1436-9. 

8. Haig, D. (1993). Genetic conflicts in human pregnancy. Quarterly Review 
of Biology 68:495-531. 
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9. Holland, B. and Rice, W. R. (1998). Chase-away sexual selection: 
antagonistic seduction versus resistance. Evolution 52: 1-7. 

10. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

11. Hamer, D. H., Hu, S., Magnuson, V. L. Hu, N. et al. (1993). A linkage 
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Geoff Lyon and Peter Gorner's blow-by-blow account of the 
development of gene therapy, Altered Fates (Norton, 1996) is a good place 
lo start, Eat your genes by Stephen Nottingham (Zed Books, 1998) details 
the history of plant genetic engineering. Lee Silver's Remaking Eden 
(Weidenfeld and Nicolson, 1997) explores the implications of reproductive 
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The story of prions is exceptionally well told in Rosalind Ridley and 
Harry Baker,s Fatal protein (Oxford University Press, 1998). I have also 
drawn on Richard Rhodes,s Deadly Feasts (Simon and Schuster, 1997) 
and Robert Klitzman,s The trembling mountain (Plenum, 1998). 
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